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The report to focus on the following specific aspects: 
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incomes, clearly delineating specific technological interventions and suitable 
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2. The technologies selected for the purpose should have been tested and demonstrated in 
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farmers‟ income in the state with special thrust on increasing production and productivity, 
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1. Introduction 
Kerala agriculture is distinct from that of rest of India in terms of resource endowments, 
land-use and cropping pattern, scale of farming as well as socioeconomic factors. 
Geographically, the state has a vast coastal line (low lands, 10 %), midlands (42 %) and high 
lands (48%). The state receives high rainfall (2500 – 3000 mm), yet faces acute shortage of water 
in summer. The relative humidity favours cultivation of most of the tropical and subtropical 
crops but at the same time harbors all major pests and diseases. The diversity in soil, climate and 
socio-economic endowments in the state favors cultivation of a variety of crops, contributing to a 
rich and varied crop cafeteria spread across its length and breadth. Another specialty of Kerala is 
abundance of home gardens estimated at around 64 lakh numbers, presenting a combination of 
crops, livestock, poultry/duckery and aquaculture.  
  Notwithstanding the above, the growth rate in agriculture is continuously negative for the 
past many years, owing to a complex array of factors. As per the estimates of the State Planning 
Board, the present growth rate of agriculture is about –2% leading to continuous increase of non-
farmed area. The share of agriculture and allied sectors in GDP decreased from 35 percent in 
1980, to about 14 percent in 2016.  On one hand, this shows that the economy is growing but 
more importantly, it reveals that the growth is not balanced. Such a situation can be arrested only 
if production and productivity is substantially increased and gross expenditure in production 
substantially reduced, leading to increased net income. 
However, the road to achieving higher farm income is full of challenges. With wide 
variations in agro-ecosystems in the state, broad-based recommendations are difficult to be 
implemented. Another difficulty is the large variations in climate, soil quality and social 
situations at micro-level. Even the cropping practices being followed vary from season to season 
and are highly influenced by anticipated economic returns. The small farms which account for 
the large chunk of cultivated area require special attention. Thus, technological support needs to 
be highly specific to crops/regions and should be customized to suit local social and economic 
realities. This is true for the diary, poultry, fisheries and all other allied sectors of the economy. 
Shrinking resources (land, labour, skilled farm operators, farmers) changing mind sets towards 
farming is another major challenge. Accordingly, the nature and purpose of farming is 
undergoing changes which is to be addressed specifically. 
Nevertheless, new groups of farmers (youth, women, housewives, retired person, NRIs) 
are now showing interest in farming. Many youths have started making this a viable profession.  
The small farms of today are likely to become ultra-small in days ahead, where mechanization 
may face new challenges. Newer areas to come under the plough are certainly difficult as there is 
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little scope for horizontal expansion. The only way ahead is through vertical expansion which 
calls for judicious use of all resources such that efficiency of production is at its best and income 
level are substantially higher. 
Animal Husbandry in Kerala has emerged over the decades as a profitable enterprise with 
substantial opportunity for marketing of various products. Out of the total milk consumed in 
Kerala, about twenty five per cent is met from neighboring States. Further, the livestock systems 
in Kerala are characterized by rapid change, driven by factors such as population growth, 
increases in the demand for livestock products as incomes rise and urbanization deepens. If this 
growth is to be sustained, there are certain areas which deserve special attention in order to 
ensure that farmers achieve a doubling of income by 2022.  It is undoubted that climate change 
has extended its clutches over the state and has added to the considerable development 
challenges posed by drivers of change. The increasing frequency of heat stress, drought and 
flooding events could translate into the increased spread of existing vector-borne diseases and 
macro-parasites, along with the emergence of new diseases and transmission models. Thus 
appropriate sustainable livestock management practices are to be implemented so that livestock 
keepers can take advantage of the increasing demand for livestock products (where this is 
feasible) and protect their livestock assets in the face of changing and increasingly variable 
climates.  Agriculture is an important allied vocation of livestock farmers of Kerala and hence 
they have considerable access to crop residues and agricultural by-products which can be utilized 
for feeding animals.  Though Kerala has the distinction of having the highest number of cross 
bred animals in the country, the higher production potential of these animals and its economic 
sustainability are constrained by the mainstay on judicious balanced feeding round the year. At 
present, the state faces a chronic shortage of feed and this is coupled with poor quality of fodder 
posing major constraints in animal production. It has been estimated that with the present feed 
and fodder resources, the state can meet only 46.6 per cent of its animal product requirements, 
which in turn results in just 50 per cent of the desired products. The present system of intensive 
livestock production with high levels of concentrate feeding has increased the cost production 
and substantially decreased the profits available to farmers. Green fodder shortage also remains a 
serious issue in the state. Livestock diseases have also been identified as an important player 
posing problems within livestock production systems. These problems range from animal 
welfare and productivity losses, uncertain food security, and losses of income to negative 
impacts on human health. Thus appropriate Livestock disease management strategies have been 
also been identified as an important area of intervention in augmenting farmer income to the tune 
proposed by the Government by 2022.   
Kerala is endowed with a coastline of about 590 kilometers, besides a number of inland 
water bodies comprising of 44 rivers, 30 major reservoirs, nearly 3 lakh hectares of fresh water 
ponds and extensive back waters that extends to about 2.5 lakh hectares. This gives the state a 
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unique advantage for fish production that not only contributes to about 1.5 per cent of the state 
GSDP but also provides employment to over 12 lakh fisher folk and fish farmers. Kerala 
produced about 7.27 Lakh MT of fish in 2015-16 of which over 70 per cent is constituted by 
marine and the rest by inland sector. About 1.5 Lakh MT of high value fish (20 per cent of 
production) is exported from Kerala which is about 16 per cent of total fish exported from India 
in terms of value. Adjusting for exports, availability of fish for domestic consumption works out 
to be 5.8 Lakh MT which is short of about 2 Lakh MT of the domestic demand in the state. Most 
of it is met by imports from neighboring states like Tamil Nadu and Karnataka, and include low 
value fish such as sardine and mackerel. In this context, there is a need to boost internal 
production so as to meet the rising fish demand year after year. This can be achieved by 
addressing outstanding issues and by exploring new avenues which would not only help in 
improving self sufficiency of the state, but also boost incomes of the people dependent on the 
sector. Some of the outstanding issues in fisheries sector which need urgent attention include 
declining marine fish production, a part of which is contributed by unsustainable fishing 
practices, lower productivity of aquaculture, under-utilized processing capacity, inflexibilities of 
fish value chains, environmental problems such as marine pollution, destruction of natural 
habitats, etc. A comprehensive strategy is required to address the above problems and to unleash 
the unexplored potential of the state so that livelihoods of a substantial number of people 
depending on the sector are augmented through higher income generation.  
Integrated farming systems wherein, agricultural crops are grown along with or in 
rotation with fish and shrimp have high scope in the wetlands of Kerala. Such farming systems 
are effective in optimum utilization of resources with the waste or byproduct generated in one 
system utilized in the other. They also have the added advantage of being organic and cost 
effective with minimum use of external inputs. Because of these reasons, scaling-up of such 
farms can significantly contribute in increasing farmers‟ income. In Kerala, the wetlands/pokkali 
lands of Kuttanad, Kole lands in Thrissur and Kaipad lands in Kannur are ideal for crop-fish 
farming. Nearly 5000 acres of land is presently being utilized for integrated crop-fish farming. 
However, more farmers can be encouraged to switch to such systems with integrated 
development and management plans in place.  
Though the average net income of an agricultural household in Kerala is relatively higher 
at Rs. 11888 in relation to most other states and that of all India figure of Rs. 6426 (NSSO 70
th
 
Round, 2012-13), net receipt from agriculture and allied activities in the state is much lower. It 
stands at a modest level of Rs. 4106 and shows the relative plight of Kerala farmers in 
comparison to that of many other agriculturally developed states. Therefore, comprehensive 
action programmes are required to achieve the objective so that farmers‟ incomes and food self 
sufficiency of the state can be enhanced to a considerable extent. 
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Aims and Objectives of the Report 
The aim of this exercise is to suggest technological and institutional reforms to double 
farm incomes in Kerala within a narrow period of five years.  In this endeavor, this proposal is an 
honorable attempt to combine and integrate all the best known practices in the most harmonious 
manner leading to assured high yield.  Simultaneously, it looks at another aspect of reducing 
expenditure in the farm front through sustainable and cost effective technologies and through 
improved delivery system to ensure better farm income.  With a focused approach that enables 
optimal use of resources and by adopting technically superior and economically viable farming 
practices, the state can achieve an era of bountiful opportunities in farming.  In short, the 
proposals are aimed at realizing systems efficiency at its best not only for the farmers to double 
incomes, but also realize self-sufficiency in food production through ecologically safe 
technologies.  For this a set of proven crop/ enterprise specific technologies and policy 
interventions are presented in this report.  
The report contains    sections including the present one. Section 2 provides a brief 
account of the agro-ecological, social and economic profile of the state. Section 3 provides 
infrastructure for agricultural, livestock and fisheries development and major government 
programmes. Section 4 outlines the major constraints and productivity gaps in important crops 
followed by section 5 with an overview on potential for development of various sub-sectors of 
agriculture. Section 6 presents the role of technology in bringing about perceptible improvements 
in farmers‟ income with proposed strategies and action plans and successful case which can be 
up-scaled. Section 7 provides the value chain development and market linkages necessary for 
supplementing the technological strategies followed by section 8 that outlines the major policies, 
implementation plans and institutional responsibilities for bringing about the changes. The 
section 9 concludes the report.  
2. State profile 
a. Agro-ecologies and Resource Endowments in the State 
The terrain in Kerala is highly diverse, ranging from high-altitude zones that has temperate 
climate to low altitude coastal regions endowed with humid tropical climate. The soil type also 
vary substantially according to altitude and topography and a variety of soils like alluvial soil, 
sandy soil, sandy loam, laterite soil, red soil, black soil, peat and acid-saline soils are present 
within the limited geographical area of the state. The state is opulently endowed with rainfall 
with an annual precipitation of around 3100 millimeter against a national average of 1200 mm. 
Ninety percent of this precipitation is during the two monsoons, June to August (south west) and 
October to November (north east). An average of 60 per cent of annual rainfall is received during 
southwest monsoon period and about 30 per cent during northeast monsoon. From December to 
March there is very little rainfall, but the occasional rainfall during this period is a very crucial 
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for cultivation as Kerala still depends upon rainfall for raising many of the crops. The three 
distinct physiographic regions in Kerala include (i) Low lands (ii) Mid-lands and (iii) Highlands 
(Figure 1). Such a classification is based on broad geomorphic surfaces and altitudinal 
characteristics. They are further divided into five physiographic zones, namely, high ranges with 
elevation above 600 m, foothill zone between 300 to 600 m, upland regions between 100 - 300 
m, midland between 20 - 100 m and coastal areas and low land below an altitude of 20 m. 
 
Figure 1. Physiographic divisions of Kerala 
Based on the altitude, rainfall, soil types and topography, Kerala is delineated into 13 agro-
climatic zones with each zone specialized to support a variety of niche crops of Kerala. Being a 
high rainfall region, Kerala is also a land of abundant water bodies. Along with 44 rivers and 34 
lakes, there are innumerable numbers ponds, streams and other types of water bodies that are not 
only useful as source of irrigation but also supports a variety of aquatic life. The wetlands in 
Kerala are unique with a splendid diversity of flora and fauna. However, these water bodies and 
wetlands which are important part of Kerala‟s ecosystem are increasingly under anthropogenic 
threats of destruction owing to rapid progress of urbanization and increasing density of 
population 
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b. Land Use and Cropping Pattern 
Agricultural land-use changes in Kerala during the past half-century were marked by an initial 
increase in gross cropped area followed by shifts in the coverage of individual crops. The total 
area under cultivation as a percentage of geographical area in the state increased from 60.8 per 
cent in 1960-61 to 77.3 per cent in 2000-01 but thereafter it suffered a decline in the last one 
decade to 67 per cent in 2013-14, mainly due to the reduction in ‗area sown more than once 
which fell from 8.15 lakhs ha in 2000-01 to 5.65 lakh ha in 2013-14. Meanwhile barren and 
uncultivable land as well as cultivable waste lands also showed tremendous decline during the 
last fifty years implying that much of the land that was put idle were reclaimed for productive 
purposes The land put to non-agricultural use on the other hand has registered an increased from 
5.3 percent of the geographical area to 10 per cent in 2013-14. (96 per cent increase) However, 
the total cropped area has increased only 10 per cent during the period. This suggests that much 
of the land that was reclaimed for productive use was mainly utilized for non-agricultural 
purposes. 
 
Figure 2. Land-use pattern of Kerala, 2015-16 
The cropping pattern of the state has also undergone a dramatic shift since the sixties 
with a large skew towards cash crops. The area under food crops decreased from 45 per cent of 
the total cropped area to 10.32 per cent between 1960-61 and 2013-14, while the area under cash 
crops increased from 36.6 per cent to 62.30 per cent during the same period. The emergence of 
cash crops as the dominant crop is the most notable feature of Kerala„s agricultural development 
in the last five decades. The main reason for such drastic fall in the area under food crops is the 
drastic fall in the area under paddy which is increasingly being replaced by coconut and rubber, 
which are more remunerative and less labour absorbing. 
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Table 1. Area, Production and Productivity of Principal Crops 
Crops  Area (ha)  Production (tonnes)  Productivity (kg/ha) 
  
2014-15 
  
2015-16 
  
2014-15 
  
2015-16 
  
2014-15 
  
2015-16 
Rice 198159 196870 562092 549275 2837 2790 
Pulses, including tur 3601 3764 3409 4263 947 1133 
Pepper 85431 85948 40690 42132 476 490 
Ginger 4800 4986 22989 22044 4789 4421 
Turmeric 2470 2603 6820 7112 2761 2732 
Cardamom
*
 39730 39730 16000 19500 403 491 
Areca nut 96686 99126 125926 132453 1302 1336 
Banana 61936 59835 545431 536155 8806 8961 
Other Plantains 56761 57683 468320 411626 8251 7136 
Cashew nut 45436 43090 29715 24733 654 574 
Tapioca 75493 69405 2943919 2662610 38996 38363 
Coconut
**
 793856 790223 5947 5873 7491 7432 
Coffee
***
 85359 84987 67700 69230 793 815 
Tea
$
 30205 30205 65174 57898 2158 1917 
Rubber
 #
 549955 550840 507700 438630 923 796 
   Note: **Production of Coconut in Million Nuts, Productivity in numbers.      
Source: Directorate of Economics and Statistics, #Rubber Board, *Spices Board ***Coffee Board, $ Tea Board 
Cropping Systems  
In Kerala four major types of cropping systems are followed viz. 1) rice based system in low 
lands with single or two crops of paddy, summer vegetables, pulses or oil seeds with or without 
aquaculture component, 2) coconut based mixed cropping system comprising a number of 
intercrops like pepper, arecanut, cocoa, clove, banana, vegetables, green manures and cover 
crops,3) mono crop rubber plantations and 4) homesteads, unique to Kerala comprising a large 
number of components like trees, food and fodder crops, livestock, fishery and poultry. Apart 
from these there are other systems like where rubber is the major crop with cover crops, apiary 
etc. In hilly areas of Wayanad coffee is also a prominent component in the homesteads. Other 
cropping systems prevalent in selected areas of the State include pepper, coffee, arecanut and 
banana based systems. However in the past few decades most of the wetlands have been 
converted to non-agricultural purposes and secondly the mixed cropping systems revolving 
around homesteads have been converted to monocrop like rubber. Table 1 presents the area, 
production and productivity of principal crops in Kerala for clear understanding on the cropping 
pattern of the state.  
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Though known to be an agrarian state, agriculture has ceased to be the principal economic 
activity in Kerala. Kerala had the least percentage share of agricultural households in the country 
i.e.; 27.3 per cent and nearly, 61 per cent of the agricultural households reported to have earned 
income from activities other than agriculture. Mere 16 per cent reported cultivation as main 
source of income and 0.6 per cent reported livestock as main source of income. All the major 
states except Kerala reported agricultural activity (cultivation, livestock and other activity) as 
principal source of income With regard to indebtedness of agricultural households 52 per cent of 
the agricultural households in the country were estimated to indebted, the average amount of 
loan outstanding being Rs 47000/-. Shockingly for Kerala 77.7 per cent of the agricultural 
households were found to be indebted, the average amount of loan to be a massive Rest. 
213600/-, the highest in the country during last 365 days. 
c. Other Distinct Features of Kerala’s Agricultural Economy  
Low Irrigation Status 
 The status of irrigation in the state is quite low with majority of farm are rainfed. Out of the 
gross cropped area of 26.17 lakh ha in Kerala only 17.6 percentage is under irrigation cover 
which is far below the national average of 35 per cent. Ground water followed by government 
canals are the main source of irrigation. Among the crops, coconut leads with the highest share 
of irrigated area, followed by paddy, banana and arecanut. 
Limited Farm Mechanization 
 Farm mechanization has also been abysmally low in Kerala. Even though labour availability for 
agricultural operations has decreased in Kerala over the years, a commensurate improvement in 
mechanization did not take place. On a per hectare basis, the density of implements was found to 
be low compared to other states. For instance, the density of use in the case of power tillers and 
tractors were 0.60 and 0.72 respectively in Kerala while the figures are very high for other 
agrarian states of the country. The relatively smaller size of farm holdings in Kerala, and 
declining cropped area are, may be, the key reasons for this. A disaggregated analysis indicates 
that the marginal and small holders that comprise about 98 per cent of the total farm households 
in Kerala have much lower intensity of farm mechanization (Kerala Perspective Plan, 2030). 
Marginalization of Holdings 
Kerala agriculture is characterized by marginal and fragmented land holdings. There are about 
68.31 lakh operational holdings in the State during 2010-11 possessing about 15.11 lakh ha land 
with an average farm size of 0.22 ha. During 1966-67 the percentage of marginal holdings in the 
state was only 81.8 % which increased to 92.6 % in 1990-91, again increased to 95.17 % and 
96.32 % in 2000-01 and 2010-11 respectively. The average size of marginal holdings which was 
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0.28 ha in 1966-67 declined to 0.18 ha in 1990-91 and to 0.14 ha in 2000-01. The size has again 
shrunk to 0.13 ha in 2010-11. Similar trend was also noticed in case of small holdings in the 
state. The percentage of small holdings which was 10.1 % in 1960-60 has decreased to 2.64 % in 
2010-11. There has been an increase in the number of marginal households with fragmenting and 
shrinking farm size and this trend will continue in future in the State 
Increase in Cost of Cultivation 
 The cost of cultivation in the state has substantially increased in recent years. The increased cost 
of cultivation has affected the viability of farming in most of the crops. The increase in the cost 
of cultivation of autumn paddy in 2010-11 was higher by 86.04 % of its 
cost of cultivation a decade back. In case of coconut there has been an increase of 157.37 % in 
the cost of cultivation when compared to the situation a decade back. In case of pepper it was to 
the tune of 173 %. When this high cost of cultivation is coupled with low productivity as well as 
low or uncertain prices it reduces the economic viability of farming. 
Increasing Wage Rate 
Kerala continues to have the highest wage rate in India contributing to the higher cost of 
cultivation. As compared to other parts of the country, reported wage rate of workers in 
agricultural sector of Kerala is very high. The average daily wage rate for farm workers (male, 
general) in the state reported as ₹590 (June 2015) as against a national average of ₹232. In the 
case of women it is ₹410 and ₹177, respectively (Economic review, 2016). The horizonatal and 
vertical migration and other social development factors restrict the labour supply to agriculture 
and this lead to higher wages. 
Price Instability 
The major crops of the state exhibit volatility in prices. The price fluctuations in the international 
markets reflect in the local prices of plantation crops which are the major commodity of 
agricultural production in the state. The instability is affecting the realization of farm income and 
further investment in agriculture. The share of consumer price realization by the farmers is also 
low for most of the crops in the State. In the case of coconut the producers share in consumer„s 
rupee was only 61 per cent implying a high price spread (Narayanan and Bastine, 2004). 
Climate related risks 
The monsoon pattern has changed and rainfall has become erratic in the state. Occurrence of 
drought and flash floods has become more common in the state. The effect of climate change and 
weather extremes on agricultural production and related areas is to be seriously researched and 
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programme for mitigating the same needs to be designed. The early warning systems of climate 
abnormalities are to be further strengthened. 
Declining Livestock Population  
The livestock in Kerala are raised both in backyard and commercial farms. Cattle, buffaloes, 
goats, pigs, ducks and fowl and rabbits are the main livestock categories raised for milk and meat 
in the State. The livestock population in Kerala is diminishing. There is a decrease in livestock 
population over 2007 to 2012 from 3.58 million to 2.73 million registering a negative growth of 
23.76% in the total number of animals of various species. 
Growing Fisheries Sector 
Kerala is endowed with a long coast line of 590 kms and rich inland water bodies consisting of 
44 rivers (having an area of 0.85 lakh hectares), 30 major reservoirs (0.30 lakh ha), fresh water 
ponds and tanks (0.25 lakh ha), 45 backwater bodies and extensive brackish water area (2.43 
lakh ha). This makes Kerala a leading fish producing state in the country. Fishery is an important 
source of income and employment to rural farmers, particularly women. It contributes about one 
per cent to the GSDP of the state and provides livelihood to 10.02 lakh fisher folk of Kerala 
which accounts for 3 per cent of the State population. The sector provides cheap protein to the 
people of Kerala. Average consumption of fish by the people of Kerala is 23.5 Kg/annum against 
national average of 9.4 Kg/annum. The total fish production in Kerala during 2013-14 was 7.08 
lakh tones (Figure 3). 
 
Figure 3. Fish production in Kerala (2011-12 to 2015-16) 
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Food Security 
Kerala has been deficient in the production of food grains. Of the total requirement of food 
grains only 15 per cent is produced in the state. In the case of vegetables to the state heavily 
depends on the neighboring states. There is a strong correlation between stability in the 
agricultural production and food security. The food production sector is to be focused with green 
technologies that support higher output so that the safe to eat food production target is achieved.   
Trends in Agricultural Income  
The growth performance of the agriculture and allied sectors has been fluctuating across 
the Plan period. It witnessed a positive growth of 1.8 percent in X
th
 Plan period but a negative 
growth rate of -1.3 percent in XI
th
 Five Year Plan. In the Twelfth Plan based on the new series 
brought out by the Directorate of Economics and Statistics (DES) with 2011-12 as base year, the 
agriculture and allied sectors recorded a positive growth rate of 1.43 per cent in the first year 
(2012-13), and a negative growth rate of -2.13 per cent in second year (2013-14). In 2014-15, the 
sector has recorded a negative growth rate of -4.67 per cent. Consequently, the share of 
agriculture and allied sectors in total GSDP of the State has also declined from 14.38 percent in 
2011-12 to 11.6 percent in 2014-15. But, the switch from 2004-05 to new series with 2011-12 as 
base has resulted in higher share of agriculture and allied sectors in the total GSDP of the State 
from 8.83 per cent to 12.9 per cent for 2013-14. The details of share of Agriculture and allied 
sectors in GDP at the National and State level (Base 2011-12) is shown below. 
 
Table 2. Trends in income from agriculture and allied sectors in Kerala 
Year Share of agriculture and 
allied sectors in GDP (India) 
Share of Agriculture and allied 
sectors in GSDP (Kerala) 
2011-12 18.4 14.38 (9.1) 
2012-13 18.0 13.76 (9.5) 
2013-14 17.6 12.9 (8.83) 
2014-15 16.7 11.6 
Agriculture (including livestock) exhibited a modest growth of 2.53 per cent during the 
1990s, but displayed poor performance (0.27 per cent) during the decade after 2000. A similar 
deceleration in growth was noticed in the forestry and logging sector too, but the fishery sector 
experienced a slight improvement in growth from −0.37 per cent to 0.32 per cent. Overall, 
agriculture in Kerala experienced a slower growth during the last decade with all its sub-sectors 
losing growth momentum (except fishery, but the growth rates are fairly low), whereas the non- 
agricultural sector grew faster during this period. The relatively low growth of agriculture has 
resulted in the share of agriculture and allied sectors in GSDP declining steeply from 32.6 per 
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cent in 1980−81 to 10.6 per cent in 2010−11 and 8.83 per cent in 2013-14. Agriculture alone 
accounted for about 6.8 per cent of total GSDP in Kerala in 2013-14 (Table 2). 
3. Infrastructure for Agriculture and Government Programmes 
Agriculture
1
 
The agricultural development activities in Kerala are spearheaded by the State Department of 
Agriculture (under Ministry of Agriculture, Government of Kerala) that came into existence in 
1956. The Department is involved in formulation and implementation of programmes in the 
areas of crop production infrastructure development, planting material development and 
distribution, quality control of agricultural inputs, farm mechanization, transfer of technology, 
agricultural marketing, crop damage relief and rehabilitation, women development, etc. It is 
headed by Agricultural Production Commissioner followed by Secretary (Agriculture). For state 
level coordination, the Department has constituted 9 specialized cells as well as projects namely, 
IT Cell, Floriculture Cell, WTO Cell, Women in Agriculture Cell, Vegetable Cell, 
Biotechnology Cell, Organic Farming Cell, Kissan Project and AEZ Project. It has 14 district 
offices, each headed by Principal Agricultural Officer. Under them, Deputy Directors of 
Agriculture act as nodal officers for 2-3 blocks of a district, followed by Assistant Director of 
Agriculture at the block level and Agricultural officers at the Panchayat level. Krishibhavan in 
every panchayat is the grass root level office coordinating various development activities related 
to agriculture. Presently, the Department operates 61 farms across the state for coordinating its 
various mandated activities. Apart from this, the Department coordinates the quality control 
activities through a network of laboratories. Presently, there is one Pesticide Testing Laboratory, 
2 Fertilizer Quality Control Laboratories, 2 Seed Testing Laboratories, and 23 soil testing 
laboratories for quality control of agricultural inputs. To ensure grading and standardization of 
food products, the department also operates 10 AGMARK Grading Laboratories spread across 
the state. It also undertakes capacity building and technology dissemination activities through 2 
Farmers Training Centres, 10 Mobile Agro Clinics and 8 Sales Cum Service Depots. Besides 
these, there are 5 Regional Agricultural Technology Training Centres being operation in Kerala. 
The Biotechnology and Model Floriculture Centre functioning under the Department is well 
equipped for production of tissue culture planting materials and for undertaking various micro 
propagation and crop improvement works. For promoting development and release of bio-control 
agents, a State Bio-control Laboratory was established in the year 2000. The pest surveillance 
activities in the state are carried out by Operational Research Project (Pest Surveillance Unit), at 
                                                          
1
 The details on institutions and governance related to agriculture and animal husbandry are adapted from the web 
portal of Kissan Kerala, a project under the Department of Agriculture, Kerala, available at www.kissankerala.net. 
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Mancombu. There is a Soil Conservation Department in operation under the Department of 
Agriculture headed by Additional Director (Soil Conservation). This Department has 14 district 
offices headed by District Soil Conservation Officers and is mainly involved in land 
development and soil conservation activities. A separate Soil Survey Department functions under 
the Director of Agriculture, headed by Additional Director (Soil Survey). Farm Information 
Bureau is the nodal agency for providing information communication support to the extension 
and development activities in the state and works closely with the Department of Agriculture and 
other related departments.  
Agricultural research and education in Kerala is primarily being lead by the Kerala Agricultural 
University (KAU) situated at Vellanikkara, Thrissur. The Governor of Kerala is the Chancellor 
and the Minister for agriculture is the Pro-Chancellor of the University. The Vice Chancellor is 
the Principal Executive and Academic Officer of the University. The activities of the University 
are controlled and guided by a General council and an Executive Committee. The Academic 
Council, the Board of Studies and the Finance Committee are the other statutory authorities. The 
University is involved in undertaking research in various fields related to agriculture, imparting 
education and carrying out various agricultural extension programmes in the state. Presently, 
under the University, there are 6 Regional Research Stations (RARS) and 17 specialized stations 
for conducting crop specific and issue based research. Besides, 5 Colleges are also functioning 
under KAU with the primary responsibility of imparting agricultural education. Apart from this, 
several Indian Council of Agricultural Research (ICAR) institutes and Sub Centers, KVKs, 
Commodity Boards and other Central and State Government institutes are involved in research, 
education and extension activities related to agriculture in Kerala.  
Animal Husbandry and Dairy 
Department of Animal Husbandry in Kerala is leading the developmental activities related to this 
subsector. The major activities of the Department are veterinary services and animal health care, 
disease eradication, development of cattle, goat, pig and poultry, control of zoonotic diseases, 
conducting and coordinating extension and training programs for farmers and veterinarians and 
production of biologicals. The overall technical, administrative and financial control of the 
Department is vested with the Director, supported by two Additional Directors, three Joint 
Directors, six Deputy Directors and five Assistant Directors, attached to the Directorate. The 
major technical wings at the Directorate are Veterinary Services and Animal Health, Planning, 
Livestock Production, Poultry and Animal Husbandry Statistics. 
Administrative wing of the Department comprises of an Administrative Officer, Finance Officer, 
two Administrative Assistants and one Accounts Officer. A Statistical wing is functioning in the 
Directorate under the guidance of Joint Director (Statistics). At the district level, the animal 
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husbandry activities are vested with the District Animal Husbandry Officer, who has technical as 
well as administrative control over all the veterinary institutions in the district, except which are 
directly administered from the head-quarters. Presently, about 2698 institutions are operating 
under the Animal Husbandry Department that includes artificial insemination centers, disease 
control and diagnostic laboratories, epidemiological cells, breeding farms, hatcheries, feed 
testing labs, veterinary clinics and dispensaries, veterinary hospitals, poly clinics, training 
centers, etc. spread across the length and breadth of the state. Besides the Department of Animal 
Husbandry, a separate Dairy Development Department is functioning as the nodal agency for 
rural dairy extension, fodder resource development and rural milk marketing in Kerala. Statutory 
supervision of dairy cooperatives in the state and the implementation of milk and milk products 
order under the essential Commodities act are important statutory functions vested with the 
Department. Under this Department, 152 dairy extension service units,14 district offices, 5 dairy 
extension centers,14 quality control units and 2 fodder farms are currently functioning. 
The Kerala Veterinary and Animal Sciences University (KVASU) established in December 2010 
undertakes education, research and extension services in the field of Veterinary and Animal 
Sciences. Located in Pookot, Wayanad, the University comprises two Veterinary Colleges – 
College of Veterinary and Animal Sciences, at Mannuthy and Pookode respectively; one College 
of Dairy Science and Technology at Mannuthy; and 15 Research Stations/Units/Farms, and 2 
Veterinary Hospitals in different parts of Kerala. The University offers Under Graduate, Post 
Graduate, Diploma, Doctoral and Certificate Training Programmes in various disciplines of 
Veterinary and Animal Sciences. The Directorate of Entrepreneurship functioning under the 
University promotes innovation and experiential foundations of enhancing farm income through 
entrepreneurship and also focuses on research, outreach and extension activities.  
Fisheries 
The Department of Fisheries spearheads the developmental and scientific extension activities in 
fisheries sector in Kerala. The Department focuses on key areas such as sustainable utilization of 
natural fish resources, augmentation of fish production by aquaculture, exploration of new 
fishing grounds, promotion of low value fishes, enhancing fish production and productivity, 
ensuring safe fishing, Increasing livelihood opportunities, strengthening social security and 
welfare  measures for fisher folk, fish resource conservation and management and facilitating 
improved post-harvest practices and value addition with industrial and market linkages. The 
various arms of the Department include Matsya Fed, Matsya Board, Agency for Development 
Aquaculture (ADAK), Society for Assistance to Fisherwomen (SAF), National Institute of 
Fisheries Administration and Management (NIFAM), Coastal Development Authority (CAD) 
and State Fisheries Resource Management Society (FIRMA). Each of these bodies are vested 
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with specific mandates with the general objective of overall and inclusive development of fisher 
folk and fish farmer community in the state.  
The Kerala University of Fisheries and Ocean Studies (KUFOS), Kochi established in 2010 is 
vested with the responsibility of research and education in the fields of fisheries and allied 
subjects in Kerala. It is the primary institution of Kerala state in providing human resources, 
skills and technology required for the sustainable development of fisheries and the ocean. It acts 
as a centre of excellence for human resource development in Fisheries and Ocean Studies and the 
nodal agency to establish relationship with institutions and universities functioning at national 
and international level. Other public establishments presently undertaking research in the field of 
fisheries and allied subjects in the state include the ICAR-Central Marine Fisheries Research 
Institute, ICAR-Central Institute for Fisheries Technology and Cochin University of Science and 
Technology (CUSAT) based at Kochi.   
4. Productivity Gaps and Major Constraints 
There are several inherent as well as man-made constraints that limit expansion of 
agriculture in Kerala. These are outlined in Table 3 below; 
Table 3. Major constraints in Kerala agriculture 
Constraints Implications 
High and increasing  share of marginal 
farms and fragmentation 
Pauses limitations in deriving higher economies of 
scale and limits the scope of farm mechanization. 
Extreme human labor shortage and 
resultant high wage rates. 
One major factor that deter farmers in expanding their 
farming operations. Can cause further weakening of 
the sector if unaddressed.  
Low orientation towards food crops. A major reason for poor self-sufficiency of the state in 
essential food lead to food insecurity and raise safety 
concerns.   
Weak agricultural extension activities 
in spite of elaborate institutional 
infrastructure.  
Overburdening of extension personnel with routine 
administration and input distribution services widens 
the disconnect between research institutes and farmers.  
Lack of regulation and poor investment 
in agricultural marketing/Limited 
presence of new formats of agricultural 
marketing. 
Poor price realization by producers due to long 
marketing channels and unduly high profit realization 
by intermediaries. 
Low adoption of resource conservation 
technologies like micro-irrigation, 
precision farming, zero tillage, 
Lead to further resource depletion that affect the 
sustainability 
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5. Potential for Development of Horticulture, Livestock, Fisheries, Agro-forestry and 
Post-harvest Processing 
This section deals with evolving a strategic action plan to develop the agricultural sector of 
Kerala in general, and the horticulture, livestock, fisheries, agro-forestry and post-harvest 
processing sector in particular. The previous discussions makes it amply clear that the ultimate 
objective of future development strategy should be to achieve economic, social and 
environmentally sustainable development of Kerala agriculture with four overarching goals; viz., 
conservation agriculture, climate smart 
agriculture, etc. 
Low scale of farm level value addition 
and processing. 
Leads to higher avoidable wastage of agricultural 
produce. If promoted, post-harvest management sector 
can generate huge employment opportunities.  
Limited institutional mechanisms to 
cover risk in agriculture. 
There is unlimited scope to develop successful farm 
insurance products that can go a long way in 
increasing the confidence of farmers.  
Rapid rate of urbanization and 
increasing population density. 
Shrinkage of agricultural land towards creation of 
urban amenities. Also causes depletion of natural 
resources. 
Exodus of workforce towards non-
agricultural sectors. 
Causes wage rates to rise beyond affordable levels and 
renders farming non-profitable. Could be a serious 
threat to farming in future. 
High out-migration of labor force. Reduces labor force in agriculture. Need to create 
entrepreneurial opportunities within the state to 
reverse the trend. 
Conversion of farm land for nonfarm 
purposes 
Further shrinkage in farm land that affect farming 
viability and impact upon the ecological health 
Fast depletion of ground water levels. There is a need to adopt water saving technologies and 
management practices to economize water use in 
agriculture, it being the major consumer of water 
Losing competitiveness of niche crops 
in international markets. 
Limits farmers‟ opportunities to earn remunerative 
income through exports. Productivity enhancement 
and quality maintenance  to be ensured 
High influx of cheap imports of farm 
products like edible oil, tea, spices, etc. 
Threatens local crops like coconut, tea, spices, etc. 
There is an urgent need to aggressively follow import 
substitution policies to protect domestic crops and 
associated industries.  
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(i) achieving food security/self-sufficiency (ii) providing safe food to the consumers (iii) 
enhancing livelihood security of the farming community and (iv) ensuring conservation of 
natural resources through ecofriendly technologies. Achieving each of these goals further depend 
on ensuring result oriented action on a number of related areas. For instance, for ensuring food 
security, area under crops/enterprises has to be stabilized, productivity has to be increased and 
accessibility and affordability of food has to be enhanced. Similarly, food safety depends 
considerably on good agricultural practices followed during their production and the extent to 
which adulteration in the supply chain is checked. Livelihood security of farmers can be 
improved by providing them better marketing opportunities, encouraging micro-enterprises on 
which a number of resource poor farmers depend on, boosting collective farming where effective 
sharing of resources are possible and promoting agro-processing for strengthening forward 
linkage of agricultural raw materials. Conservation of natural resources are utmost important for 
sustainable agricultural development and can be achieved through promoting resource 
conservation technologies and by effectively managing waste, that if left untreated would 
catalyze degradation of natural resources. For effective implementation of these strategic plans, it 
is crucial to have efficient institutions and governance and to ensure their innovative ways of 
functioning. Based on this, the following sections take a look on promising technological 
interventions which have proven potential in farmers‟ fields; specific technological interventions 
in each crop/enterprise with special relevance to physiographic regions; broad plans of action in 
the realms of value chain development, market linkages and trade potential; as well as policy and 
governance measures needed for successfully doubling farmers‟ incomes.   
6. Role of Technology 
a. Promising Technologies / Farming Practices and their Potential Contribution to 
Doubling Farmers’ Income 
Rice-based Integrated Farming System 
Rice fields in the coastal Kerala are typical wetland eco-system with numerous ecological and 
economic functions. High rainfall coupled with undulating topography of Kerala generates 
different moisture regimes for crop growth resulting in a wide range of micro-environments. 
Given the combination of season, and topography, rice in Kerala is grown under a variety of 
agronomic conditions ranging from totally dry to floating rice under rising flood conditions, from 
rainfed to irrigated conditions, sandy to clayey soils and saline to acidic soils. Crop diversification 
has immense potential in rice-based ecosystems. The studies conducted at Cropping Systems 
Research Centre, Karamana revealed that raising green manure (dhaincha), bhindi or short 
duration cassava in paddy fields during summer not only enhanced the profitability and 
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employment but also resulted in a shift of the obnoxious weed flora Echinochloa crusgalli. In 
rice-based diversified cropping systems, one crop of rice followed by two crops of Nendran 
banana offers high income potential. In such a system, over 10 t/ha crop residues are available 
for nutrient recycling. The economics of the rice-based IFS is presented in Table 4. 
Table 4. Economics of Rice-based IFS in Kerala 
Treatments Rice yield (t/ha) Mean 
rice yield 
(t/ha/yr) 
Mean yield 
of summer 
crop (t/ha) 
Rice 
equivalent 
(t/ha/yr) 
Net 
income 
(Rs/ha/yr) 
B:C 
ratio 
First 
season 
Second 
season 
Rice-rice-
fallow 
4.51 3.59 8.09 - 8.09 12,167 1.27 
Rice-rice-
green manure 
(dhaincha) 
4.76 3.74 8.50 14.5 9.54 20,801 1.41 
Rice-rice-
bhindi 
4.63 3.95 8.58 13.38 14.35 32,434 1.38 
Rice-banana 4.64 - 1.16 24.01 28.61 77,108 1.35 
 
Homestead-based Integrated Farming System (IFS) 
Homestead-based integrated farming system (IFS) is one of the most suitable farming 
systems in Kerala which helps farmers to increase productivity and income in a sustainable 
manner. Homestead farming satisfies the requirements of sustainability by being productive, 
ecologically sound, stable, economically viable, and socially acceptable. The productive aspect 
of homestead farming arises from the fact that home gardens are resource islands that provide a 
wide variety of goods for domestic consumption, such as food, beverages, construction materials, 
firewood, and other household supplies. The system has the capacity to sustain crop or pasture 
production in the presence of trees, in addition to production from the trees themselves. The 
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different crop or tree species in the home garden satisfy the multifarious needs of the farmer. The 
produce from trees often provides a substantial proportion of the energy and nutritive 
requirements of the household‟s diet. A characteristic of food production in home gardens is that 
the combination of crops with different production cycles results in a continual supply of edible 
food. The livestock component, besides providing financial support at times of distress, supports 
the farmer by providing draught power, milk, meat, and organic manure. 
 
Figure 4. Components of a typical homestead farming system 
Table 5. Economics of homestead-based IFS in 0.4 ha area 
Parameter Estimates 
Net cropped area (m2) 2480 
Gross cropped area (m2) 5868.40 
Cropping intensity (%) 237 
Hired Labour (Men) 41 days 
Hired Labour (Women) 12 days 
Family Labour (Men) 99 days 
Family Labour (Women) 88 days 
Biomass generated for recycling (FW in kg) 6504 
Cost of cultivation (annual) Rs.40,343 
Gross income(annual) Rs.81,150 
Net income (annual) Rs.40,807 
Benefit: Cost ratio 2.01 
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Kerala presents great opportunities for sustainable intensification of homestead farming. 
Initiatives should aim at diversification that harmoniously integrates human dwellings, 
microclimate, annual and perennial plants, animals, soils, and water into stable, productive 
communities. The focus should be not on these components themselves, but rather on the 
relationships created among them by the way we place them in the homestead. The ultimate goal 
must be to integrate the components so that overall biological efficiency is improved, 
biodiversity is preserved, and productivity is self-sustaining. Policy initiatives and land reforms 
are needed to protect the integrity of the existing homesteads. 
 
Banana-based cropping system 
An integrated approach in banana farming is a successful intervention demonstrated by KVK, 
Kozhikode with the objective of enhancing the income of farmers. This technique showed an 
increase in the yield to the fold of 37 per cent in Kozhikode district of Kerala. Foliar and soil 
application of a nutrient mixture was done to enhance the production. Foliar application was 
done at the rate of 5g/l of water from 4 months after planting till bunching at monthly intervals. 
While soil application with a recommended dosage of 100g/plant was taken up at 2 months and 4 
months after planting. These nutrient mixtures for foliar and soil application are obtained from 
ICAR-IIHR, Banglore and KAU, Thrissur respectively. Banana based integrated farming 
approach was implemented in Naduvannur, Ulliyeri, Changaroth, Perambra, Kavilumpara, 
Cheruvannur and Maruthonkara panchayats during 2012 to 2016. An exclusive license to 
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produce and sell the formulations from ICAR-IIHR, 
Bengaluru was also obtained. Collaboration with ATMA for 
scaling up production technologies boosted the prospect of 
this farming intervention. With a few interventions in the 
traditional banana based cropping system, plants bunched by 
5 ½ months after planting while check plot bunching by 7 
months only. Average bunch weight increased to 14 kg from 
about 10 kg. Average yield in the demonstration plot was 
20%higher with 11.6 kg fruits per plant compared to 9.7 kg 
in check. Bunches matured simultaneously; uniform in size 
with bright yellow coloured fingers. All these helped the 
farmers to reduce harvesting and transportation cost due to its even maturity. The economics of 
banana cultivation also took an upturn with the productivity  of Nendran banana in Kozhikode 
district increasing from 4259 kg/ha of 2011-12 to 5427kg/ha  in 2015-16, almost an increase of 
27 percent. Income increased from 2.4 lakh/ha to Rs 4 lakh/ha, so is there standard of living. 
Open precision farming in high density planting banana 
With a focus on increasing the area under banana and its productivity, KVK, Ernakulam 
took the initiative to introduce open precision farming in banana. Open precision farming is a 
type of high tech farming where the benefit of optimized farming is extracted into the open 
fields. Generally, precision farming is carried out in poly house cultivation but by bringing this 
into the open fields for cultivation of banana, the farmers are made aware of the essentiality of 
applying optimum amount of fertilizers and pesticide formulations. This will help in saving 
water and other inputs and will result in an efficient farming practice.  By the introduction of 
precision farming technology in the fields of Ernakulam, average production per plant was seen 
to be 9.3 kg. Also the area under banana cultivation increased from 160 plants to 380 plants per 
25 cents. Total yield increased by 116 per cent. 
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Table 6. Economics of open precision farming in banana 
Selling price Rs. 25/kg 
Net return Rs. 31000/25 cents 
B:C ratio 1.54 
Rice-Fish-Duck-Buffalo Integration in Submerged Wetlands 
Integrated farming involving poultry and aquaculture has great relevance to the coastal rice lands 
such as Kuttanad, Kole and Pokkali/Kaippad. The coastal saline soils along the Ernakulam 
district are referred to as pokkali fields, whereas in the Alappuzha and Kannur districts they are 
known as Karilands and Kaipad, respectively. The traditional paddy cultivation involving a salt- 
resistant and tall pokkali variety of paddy, which is practiced during the rainy season from May-
June to September-October is followed by shrimp filtration from November to April, in the 
saline phase. Shrimp filtration is essentially a trapping cum holding system in which water is let 
into the field through sluice gate during high tide, but when the level reaches the same as outside, 
the gate is closed trapping valuable fish and shrimp. There are many advantages to this system of 
integrating traditional farming of paddy and fish/shrimp together. The paddy field provides room 
for naturally available fish or shrimp juveniles to grow and attain marketable size, providing 
natural feed for fishes and shrimps while the animal excreta provide nutrients for the ensuing 
paddy crop. Such a system will not only reverse the present trend of non-utilization and under-
utilization of rice field but also make rice farming more attractive, consequent to the increase in 
productivity and profitability. As buffalo/poultry/duckery also forms an integrated constituent of 
such a farming system, it can sustain food security. This system of farming could trigger a 
process of change whereby the income and economic prosperity of people living in these areas 
will increase leading to economic resurgence.   
Table 7. Economics of rice -fish-duck-buffalo integration in wetlands of Kerala 
Component Production tons/ha Cost of production 
(Rs lakhs) 
Sale income 
(Rs lakhs) 
Net income 
(Rs lakhs) Rice Straw  
Rice 6.00 10.91 0.60 1.32 0.72 
Fish 1.50 - 0.30 1.95 1.65 
Duck- 5 batches, 
@200/ha, 550 kg 
2.75 - 2.60 3.57 0.97 
Meat buffalo 
@32 nos/ha 
0.30 - 0.30 0.45 0.15 
Total (Rs/ha)     3.49 
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Vertical farming for urban/peri-urban households 
Integrated intensive vertical farming is an innovative farming system concept which is 
suitable for land-constrained terrains in the states of Kerala and north-east. A model vertical 
farming unit developed by the KVK, Kannur and popularly known as „Giggin‟s Farm Villa‟ is 
ideal for large scale adoption due to its high comprehensive design and lucrative income 
prospects. The unit can be set up even on one cent of land. What makes it attractive is its 
multifaceted nature, wherein farmers can rear goats, hens, rabbits and quails, while also 
cultivating vegetables, gathering seeds, supplying saplings and catering to production of organic 
manure. 
 
Figure 6. An illustration of various components of Giggin‟s Farm Villa 
The pyramidal structure of the farm makes it self-supporting. The farm is like an apartment 
where animals are grown in different storeys. Adequate micro climate is assured for animals and 
crops to have a sustainable production of eggs, meat, milk and vegetables. All the components in 
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the vertical farm are in harmony. Waste from one component is used as input for other.  The 
efficiency of the farm depends on how well the components are managed throughout the year. 
Estimates reveal that Rs.2 lakhs to Rs.2.5 lakhs may be earned a year and the farm will be 
earning profit by the third year. 
The pyramidal structure is further modified as galleries where fodder and high-value 
crops of the farmer‟s choice may be grown. Azolla grown on the side ramp provides nutritive 
feed for animals and poultry. An overhead tank with micro irrigation coupled with recycling of 
animal urine collected from the farm helps organic production of fodder and high value 
vegetables. The farm produce may be marketed as organic or safe-to-eat products. 
Table 8. Economics of vertical farming model, Giggin’s Farm Villa 
Year Enterprise Annual income Annual expenditure Net profit 
1 Goats + layer poultry, 
Grower chicks+ 
Rabbits + fodder 
6,12,180 8,08,654 -1,96,474 
2 6,32,680 3,64,454 2,68,226 
3 6,22,980 3,68,454 2,54,526 
4 6,32,680 3,64,454 2,68,226 
5 6,32,680 3,68,454 2,64,226 
Kerala, with an average farm size of 0.32 acres offers considerable potential for large-scale 
adoption of vertical farming. The State Horticulture Mission is currently piloting the technology 
at various locations. Alternative models can be developed to suit different terrains and can be 
popularized for finding acceptance among the masses.  
Athulya Poultry Layer CAGES 
It is yet another successful model suitable for urban /peri-urban households and is 
popularized by KVASU. A commercial layer hybrid called ILM-90 (Athulya), which produces 
around 305 eggs in a year with more than 52g egg weight with less mortality rate is developed. 
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 This hybrid layer is suited for both cage and deep litter system. It can withstand under 
hot and humid climate. These can be reared in a cage unit (5x1x2 ft) which can accommodate 5 
birds. These cages are equipped with feeders, automatic nipple system for watering and sheets 
for egg collection. It is then demonstrated by KVK in urban households. The cost of production 
of 1 egg is around Rs. 3, and it fetches around Rs. 3.5-4.0 / egg. 
Diversified Dairy Farming 
Dairy farming is an area where a farmer is able to earn good income if it is taken up in a 
diversified manner. Under the technical guidance of KVK, Malappuram, Shri. Latheef scaled up 
his dairy unit. KVK was successful in providing proper technical interventions to Latheef in 
terms of technical know-how, on-farm guidance and frequent home visits.  
 
With the proper monitoring of performance of components in the integrated system, 
recording data during each stage of production and immense support, KVK was able to boost the 
spirit of enthusiastic diary farmer. He was advised to taken up fodder cultivation and value 
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addition of milk along with dairy unit. 200 litres of milk was produced per day, out of which 125 
litres sold as whole milk and 75 litres processed. The whole milk was sold at the rate of Rs. 
35/litre  and at Rs. 65/litre of milk when processed in to ghee and curd. Green fodder worth Rs. 
36000 was grown at farm. The products were sold in the brand name of „Royal farms‟.  
Table 9. Economics of diversified dairy farming  
Monthly expenses 1.46 lakhs 
Monthly Sale Income 2.1 lakhs 
Net monthly Income 1.31 lakhs 
Broiler Goat rearing 
Broiler goat rearing is an intervention demonstrated by KVK, Kozhikode for enhancing the 
income of rural women. This practice is fine-tuned to suit the areas with green fodder scarcity.  
Goat kids reared in sheds attain a better body weight and fetch remunerative income for farmers.  
 
The kids (both male & female) of any breed can be selected and reared through this method. The 
kids (both male & female) of any breed can be selected and reared through this method. Low 
cost housing should be constructed in such a way in a raised platform (about 1 meter height from 
ground level) by using bamboo/wooden poles or „pakka‟ building by establishing concrete 
pillars. Floor and side walls may be made of wooden material. Roof may be thatched 
with coconut leaves, grass or asbestos sheets. Average floor space per kid is 0.75 to 1 sq. metre. 
Floor should have atleast 1 cm space between bamboos/wooden planks to allow passage of dung 
and urine down to the ground. The goat kids about 15 days to 1 month old  i.e before starting 
to  eat green leaves and are having higher birth weight and not used for  further breeding can be 
selected for broiler goat rearing. The selected kids will not be allowed to feed on  green 
fodder/grazing green grasses in open spaces. A farm woman can manage about 10-20  kids at a 
time without any extra labour. It is highly profitable to the farmers who are already involved in 
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goat rearing. A farm woman/farmer can produce more number of broiler kids in short period of 
time. Apart from these the reproductive  efficiency  of female goats can also be highly exploited 
by proper planning of breeding. The major achievements of this type of rearing practice is that 
kids gain about 25 - 33 kg in 120-140 days: in traditional system of green feeding, the goats 
acquire only a maximum weight of 10 kg in 6 months. The concentrate feeding a kid costs about 
Rs. 1200. A net income of Rs. 5050 to 7050 (at Rs. 250 per kg on live weight) can be realized by 
broiler goat rearing practice.  
Open sea Cage Culture for Seed and Table Fish Production 
Open sea cage farming is a promising venture for prospective entrepreneurs to realize high net 
returns through culture of high-value marine fish species in the open sea.  CMFRI is the pioneer 
to initiate this technique in India by demonstrating open sea farming of several marine fin fish 
and shell fish species. Cage culture of suitable marine fish species can limit excessive pressure 
on capture production systems and thereby reduce unsustainable practices being followed in the 
sector. Two different versions of indigenously fabricated 6 m diameter cages (made of 
Galvanized Iron (GI) and High Density Poly Ethylene (HDPE)) have been developed by the 
institute. On an average, 2-4 tonnes of fish can be produced in a 6 m diameter cage per cycle. 
The net economic return per crop ranges from Rs. 1.5-4.0 lakh depending on the species grown. 
Cage farming protocols were developed for marine finfishes like cobia, pompano, seabass and 
shellfish- Lobsters. Through the farming protocol developed, fish production of 3500kg/ 6m 
diameter cage for cobia; 2500kg/6m diameter cage for pompano and 2500kg/6m diameter cage 
was achieved continuously.  
Table 10. Economics of fin fish farming in sea cages/ brackish water cages 
Particulars 
 (Sea cage of 6m diameter and 4m 
depth) 
 (brackish water cage of 
8mx4mx4m) 
Sea bass Cobia Sea bass 
Capital expenditure (in `) 
Cage structure (GI pipe, 
including nets) 
1,10,000 1,10,000 60,000 
Expenses on mooring 15,000 15,000 10,000 
Other fixed expenses 
(refrigerator, containers, etc.) 
25,000 25,000 15,000 
Gross fixed cost 1,50,000 1,50,000 85,000 
Operational expenditure (in `) 
Seed cost 65,000 50,000 40,000 
Feed cost 90,000 1,30,500 1,50,000 
Labour charges  36,000 36,000 3,6000 
Harvesting charges  10,000 10,000 8,000 
Boat hire and fuel charges 30,000 30,000 - 
Interest on fixed capital (12%) 18,000 18,000 10,200 
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Annual depreciation (20%) 27,000 27,000 25,000 
Miscellaneous expenditure 10,000 10,000 10,000 
Gross operating cost 2,86,000 3,11,500 2,79,200 
Revenue and net income (in `) 
Gross revenue  7,00,000 6,00,000 4,00,000 
Net operating income 4,14,000 2,88,500 1,20,800 
B:C Ratio 2.44 1.92 1.43 
 
 
The cage farming technology has immense potential to be taken up along the coasts of Kerala. It 
is already being popularized through a series of demonstrations and participatory farming in the 
maritime states of India. A number of farmer groups have started adopting adopting it, mostly 
under group farming approach. The National Fisheries Development Board (NFDB) has included 
marine cage farming among its developmental schemes with inputs from CMFRI.  
Seed Production Technology for Commercially Important Marine Finfish and Ornamental 
Fish  
 In future, mariculture will play a significant role in augmenting the seafood production in the 
country. Availability of seed is one of the most important factors deciding the success of marine 
fish farming. Considering this, ICAR-CMFRI developed broodstock development, induced 
breeding and larval production of several commercially important finfishes such as Grouper 
(Epinephelus coioides), Indian Pompano, Trachinotus mookalee, Orange spotted grouper, Pink 
ear emperor Lethrinus lentjan, Cobia, Rachycentron canadum, Silver Pompano, Trachynotus 
blochii and Pearlspot Etroplus suratensis.  
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Orange spotted grouper                 Cobia (Rachycentron canadum) 
 
Indian pompano                     Pink ear emperor Lethrinus lentjan 
 
The package of technologies include broodstock development, captive breeding and larval 
rearing of 17 species of marine ornamental fishes such as Clown fishes, Damsels, Dotty backs, 
Marcia‟s anthias (Pseudanthias Marcia) and ornamental camel shrimp (Rhynchocinetes 
durbanensis).The important clown fishes were True percula/ clown anemone fish (Amphiprion 
percula), Tomato clown (A. frenatus), Sebae clown, false clown Maroon clown / Spine cheek 
anemone fish, Orange anemone fish, and Clarkii clown. The damsels fishes included Blue 
damsel, Striped damsel, Three spot damsel, Peacock Damsel, Yellow tail damsel, Green chromis, 
Filamentous tail damsel, One spot damsel and Sapphire devil. 
 
Clown fish                             Camel shrimp                      Marcia’s anthias 
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The food fishes are resilient species with fast growth rate and attractive prospect to the fish 
farming industry. Kerala, a state with high demand for marine fish species has immense potential 
to develop marine fin fish and shell fish farming along its coasts and hence could utilize the 
technology for establishing commercial mariculture ventures. The development of hatchery 
production technology for ornamental fishes has special relevance as it helps in reducing the 
pressure on reef ecosystem and will have a long-term positive conservational effect. 
Mussel and Oyster Culture Technology 
With the technical support of CMFRI, mussel and oyster culture has gradually spread across the 
backwater belts of maritime states, owing to their high profitability. The technology is 
particularly attractive due to its relative simplicity for adoption, low establishment and 
maintenance costs and small-farm friendly nature.  
Green mussel / oyster culture technology: The rack (trestle) culture of green mussel and oyster 
developed and popularized CMFRI has found widespread acceptance in several coastal areas 
across the country. This method is especially suited for estuaries and shallow seas. Bamboo or 
casuarina poles are driven into bottom spaced 1-2 m apart. These stakes are connected 
horizontally with poles forming a trestle. The horizontal poles should be above the level of water 
at high tide. Seeded ropes can be suspended into water for farming from these poles. Three 
seeded ropes can be suspended from 1 m
2 
area of rack.  
Table 11. Economics of rack method of green mussel farming in Padanna, Kerala, 2016 
Expenditure head Details of expenditure for a rack of 
200 seeded strings 
Amount (`) 
Fixed expenditure 
Rack construction (Poles and rope) 20 bamboo poles @ of ` 300/pole; 4 
kg of 3-4 mm rope @  ` 250 / kg 
7,000 
Labour charges for rack construction 4 male labourers @  ` 750/person 3,000 
Gross fixed expenditure  10,000 
Operational expenditure 
Seed cost 200 kg of seeds @  ` 50/kg 10,000 
Associated costs in stocking Cloth, rope, coir, etc. 5,500 
Labour charges for stocking 8 female labourers @  ` 400 / person 3,200 
Rack maintenance charges   5 man-days @  ` 750/man-day  3,750 
Harvesting charges 2 male labourers @  ` 750/person 1,500 
Miscellaneous  Hiring of canoe, etc. 2,550 
Interest on fixed cost 12 % per annum 1,200 
Depreciation 33.3 % per annum 3,300 
Gross operational expenditure   31,000 
Revenue and Net income 
Gross revenue Total harvest of 1.4 tonnes / rack (@ 
7 kg/string) valued at  ` 85/kg 
1,19,000 
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Net operating income  88,000 
B:C Ratio  3.83 
 
Green mussel farming                           Edible oyster farming 
Spat production of green mussel: CMFRI has perfected nursery rearing of green mussel spat at 
its Vizhinjam Centre. An average small scale unit can produce 10 million spats/annum that 
generates an amount of Rs.1-2 lakh/unit. The employment generation potential for such a unit is 
approximately 600 man days per unit per annum. Nursery production of green mussel spat can 
significantly reduce unscrupulous wild collection of seeds and limit clandestine market 
operations. 
Farming and mass production of commercially important molluscs has promising potential in a 
state like Kerala that is endowed with vast stretches of backwaters. The mussel and oyster 
farming technology was successfully demonstrated in the coastal waters and estuaries with 
community participation and is now being taken up as a small-scale commercial venture in the 
state. Over 1000 farmers are practicing rack culture of green mussel in the Padanna estuary areas 
in Kasargod, which is contributing to three forth of green mussel production in India. A net 
return ranging from ` 25,000 to 40,000 per 100 seeded strings is obtained through rack method of 
green mussel farming in this region. Similarly, significant income /employment potential is 
anticipated with wider acceptance of culture technology of image/designer pearls in future.  
Technology for Designer Pearls / Mabe Pearls 
Technology for production of image pearls/designer pearls is another promising avenue for 
enterprising youth to bank upon. The technology is very simple and can be easily carried out by 
farmers, unlike the technology for free round pearl production, where skilled hands and large 
capital are required. A Mabe pearl is a dome-shaped or image pearl produced by placing a 
hemisphere or miniature image against the side of the oyster shell interior. The result is an 
exquisite pearly nacre-coated miniature image of anything dear to humans such as Hanuman, 
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Ganesha, Saraswathy, Lakshmi, Ashoka and Holy Cross etc. These miniature images can be 
made into pendants, eardrops and rings.  
 
 
  Image pearls                       Pearl Oyster 
 
The main advantage of Indian marine Mabes over the ones produced in freshwater mussels is the 
very short gestation period (2 months as compared to 18 months) apart from the superior quality 
of the nacre of Indian marine pearl oysters, Pinctada Fucata. Base images made of reconstituted 
shell powder is inserted into the oyster through the byssal notch and placed in a strip cage 
suspended from a raft in the open sea. A fine quality Mabe pearl of 10 mm size can easily fetch 
more than $100 in the international market. The price of Indian Mabes ranges from Rs 500 to Rs. 
3,000 depending on the quality and size. Several bays along the coasts of Kochi, Kollam and 
Thiruvananthapuram in Kerala have been found suitable for natural spat collection of pearl 
oysters. For scaling up production and to develop the technology for commercial adoption, 
suitable marketing channels can be developed with the help of State Handicrafts Corporations, 
memento makers such as Archie's and Hallmark and leading jewellery houses in the State and 
outside. 
High Density Culture of Mullet in Brackishwater ponds 
Mullet is an ideal candidate fish suitable for farming in brackish water ponds. 
Shri.Ambrose, Thommissery was a traditional fisherman till October 2012. He earns hardly INR 
20,000/- per annum from this 0.80 acre brackish water pond coupled with fishing in local water 
bodies. He was striving to manage his family of four.  
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KVK intervened and trained him in scientific Mullet (Mugil cephalus) fish farming in his pond. 
In order to demonstrate scientific farming of mullet in brackish water ponds, mullet fry‟s caught 
from wild using improved gears. Quality control of seeds was ensured by using healthy and 
damage free seeds transported in oxygen filled polythene bags. Nursery rearing of Mullet fry‟s 
was done in happa nets erected in the pond. Nursery rearing of Mullet fry‟s was done in happa 
nets for fifty days. Intensive care and spot feeding was done during this period. Ninety per cent 
of the stocked fry‟s survived and reached fingerling size of average 7 cm length and 6 gm weight 
after the nursery rearing phase. The fingerlings were then released into the pond for grow-out 
culture. Further the fishes were weaned to using 2mm and 3mm floating pellet feed and the 
culture continued for 10 months.  The fishes reached average length of 35 cm and weight of 
520gm with 80 % survival rate whereas the conventional farmers get a survival percent of 10-
30% only. Live caught fish were marketed at farm gate itself. It was a great success due to high 
domestic demand for the live farm fresh fish. This process also avoided the intervention of 
middle men and fetched maximum price higher than the prevailing retail market price.  
Table 12. Economics of high-density mullet culture 
Total cost incurred  1.45 lakhs 
Gross return 3.55 lakhs 
Net return 2.10 lakhs 
B:C ratio  2.37 
Cage Fin Fish Culture in Pokkaly Fields 
Pokkali farming is a typical farming system in which paddy and shrimp cultures are alternatively 
done in the same field. The biomass residues of the paddy crop forms the feed for the shrimps 
and the residues of the shrimp culture forms the fertiliser for the paddy. The Pokkali fields are 
spread in about 5000 ha area in Ernakulam, Alappuzha, parts of Kottayam and Thrissur districts 
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of Kerala. The paddy culture is generally done during June to October (120 days maturity period) 
followed by shrimp farming during November to April.  
 
The Pokkali farming is purely organic and the paddy and prawn possess good taste since 
there is no chemical inputs are used. KVK (Ernakulam) of CMFRI suggested a new method of 
integrating cage culture of fin fish with Pokkali farming system. KVK and CMFRI also provided 
technical assistance to the farmers. 35 farmers adopted cage culture in pokkaly paddy fields. Mr. 
Saibil AR, Ezhikara, Ernakulam a young farmer readily agreed for this new experiment in his 
Pokkali field. The KVK team trained him in scientific cage culture. Nursery reared Mullet 
(Mugil cephalus) and Pearlspot (Etroplus suratensis) were stocked in cages and fed using 
floating formulated pellet. An additional income of 0.80 lakh per hectare was fetched from 
demonstration fields. Farm gate markets for pokkaly products were introduced for assured sales. 
Pokkaly products are registered a trademark, also a Farmer Producer Company is registered for 
Pokkaly. The centre launched an Aqua task force-technically trained manpower to assist fish 
farming. Satellite seed production units are also commenced. 
Table 13. Economics of cage fin fish culture in 1ha area of Pokkaly field  
Fixed cost per year for cage culture Rs.17,640 
Operational cost Rs. 90,000 
Gross income per year Rs. 1,90,000 
Profit per year Rs. 83,000 
Pearlspot Pompano 
Mullet Asian seabass 
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b. Crop/Enterprise-specific Strategy and Action plan  
The specific strategies and action plans for various crops/enterprises along with technologies at 
disposal for enhancing production, cost reduction, quality improvement and generating 
additional income are presented in Annexure 1 in detail. The physiographic regions where the 
suggested strategies/action plan is applicable are also mentioned separately in the table.   
7. Value Chain Development, Market Linkages and Trade Potential 
Strengthening value chains of important crops and forging market linkages is an important 
priority to ensure sustainable enhancements in farmers‟ income. In this regard, some pressing 
issues which need urgent attention are outlined below; 
Collective Marketing 
Moving up the value chain is difficult for farmers individually and could be made possible by 
collective marketing and integration of activities by formation of farmer produce companies. The 
management of the farmer producer companies need to be transparent, competent and business 
oriented.  The model followed by Vegetable and Fruit promotion Council Kerala in group 
formation (SHGs), infrastructure, marketing and pricing can be replicated in the state. 
Strengthening marketing of organic inputs and organic agricultural produce need to be effected 
by promoting branding, packing, labelling and direct marketing of agricultural produce. 
Improving Efficiency of Procurement Operations 
The timely procurement and payment of support prices need to be made more effective, 
especially in the case of paddy. Procurement of ripe unhusked coconut through Krishi Bhavans 
need to streamlined and strictly monitored and the payment should be timely. The facilities for 
scientific storage of procured commodities also need to be developed. All government 
procurements such as procurement of SUPPLYCO, CONSUMERED, HORTICORP should be 
made only from farmer producer organizations and outside procurement should only be made 
unless and until supply of the produce with the producer organizations  is insufficient. 
Market Infrastructure 
A well-managed market infrastructure is required at all stages of the supply chain. Strengthening 
of existing markets by developing low cost storage structures is essential for the development of 
agriculture. Government should increase direct investment in basic market oriented infrastructure 
like storage, processing and marketing. Appropriate regulatory mechanism should be provided to 
ensure quality standards of produce. Much of the warehousing facility in the state is lying 
unutilized or underutilized. Many of the commodities are sold immediately after harvest 
resulting in low price realization due to market glut and incumbent distress sales.  The immediate 
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cash needs of the farmers could effectively be met if warehouse receipts are used as negotiable 
instruments in getting credit.  
Value Addition Incubation Centres 
A network of incubation centres for promoting value addition need to be established and 
entrepreneurship development programmes with special focus niche commodities produced in 
the state are to be floated. Additional support both in terms of financial and technical aspects are 
required to utilize the potential. Buy back arrangement or contractual agreements by retailers or 
sellers from the nearby towns or cities should be encouraged. 
Strengthening market Intelligence 
Market intelligence, including price forecasting and ICT enabled services for the provision of 
market information to farmers is an area of priority. The monitoring of domestic and 
international prices, assessment of future trends/ forecasts, short-term forecasts of various 
commodities, etc. are important in decision making. Timely information support on international 
prices of commodities, monitoring of input/ output data at State level, interstate trade 
information, import/export etc. are important for framing policies for crops relevant to Kerala. 
The possibility of establishing a State Domestic and Export Market Intelligence Cell must be 
explored and a reliable price discovery mechanism needs to be developed. 
Taming Price Instability 
Price stability is an important requirement for farmers growing trade dependent perennial 
plantation crops such as coconut, black pepper, natural rubber, cardamom, tea, coffee etc. The 
crisis entangling the perennial crops is manifested in the form of growing market uncertainties 
and very limited potential avenues for survival within the production sector. These perennial 
crops are characterized by higher initial investment, longer gestation period and economic life, 
dominant share of harvesting costs in the total operational costs, trade orientation, including 
import threats and export demand and multiplicity of institutions involved at various levels of 
these crops which are lacking an integrated/system approach. The uncertainties result in neglect 
of the crop and resultant fall in input application and crop management contribute to reduction in 
productivity of many of these crops. Agricultural commodity price volatility is an increasing 
concern in Kerala agriculture which in turn is affecting the realization of farm income and 
further investment in agriculture. A workable price stabilization mechanism and price 
stabilization fund need to be developed to tackle this problem. The compensation and income 
stabilization efforts need to be varied according to the size of the farms and crop specific 
supports should be made based on the cost of cultivation. There should be efforts to build 
capacity of farmers to withstand market volatility as integration with the world market grows. 
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Separate Wing for Strengthening Agricultural Marketing  
The agricultural department in Kerala is presently constrained with a wide range of 
developmental activities in agriculture and allied sectors. Because of this, adequate attention is 
not being paid to develop value chains, particularly activities such as brand building, 
certification, strengthening of market infrastructure and so on. In view of this, agricultural 
marketing activities should be strengthened and explore the possibility of establishing a separate 
wing/department to facilitate this. 
Rationalizing Trade policy  
Despite crop-specific variations, changes in tariff policy of these plantation crops because of 
various trade agreements have led to increase in the imports. The Rules of Origin need to be 
strictly monitored and followed as many commodities are getting rerouted through other 
countries. There are serious limitations in responding to the crisis by singularly focusing on 
farm-management issues. An essential prerequisite for sustainable policy interventions is the 
creation of trade-related databases, including crop-specific RTA-wise tariff policies, as well as 
crop-wise imports. Efforts should be taken to improve the trade competitiveness of commodities. 
Awareness Drives for Farmers 
The farmers need to be made aware on quality issues and standards of commodities produced. 
Stringent measures should be taken to check the quality of the commodities which are brought to 
state through interstate trade and adulteration need to be checked in both intra- as well as 
interstate trade. The consumers should be also made aware about the nutritional and health 
benefits of the value added products before promoting and venturing into such products (Eg; 
Virgin coconut oil, where many units have failed because of the lack of demand for such 
products). 
8. Enabling Policies, Institutional Responsibilities and Implementation plan 
Enabling government policies and a proactive institutional machinery is as much necessary 
as that of technological interventions to bring about noticeable enhancements in farmers‟ 
income. The Table 14 presented below outlines some important policy measures, commensurate 
institutional responsibilities and broad implementations plans for operationalizing the 
technological interventions suggested above. 
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Table 14. Enabling policies, institutional responsibilities and implementation plans for doubling farmers’ income in Kerala 
Sector/crop/enterprise Enabling policies/ Role of 
government 
Institutional responsibilities Implementation plan 
Field crops/ plantation 
crops/vegetables 
Government to take initiatives 
for reforming agricultural 
marketing through promotion 
of contract farming and 
farmers‟ markets for 
prospective crops. 
Department of Agriculture, 
GoK to take the lead role with 
technical and logistic support 
from VFPCK, Horticorp, etc. 
Identification of suitable 
companies/cooperative 
societies/exporters to enter into 
contract farming with 
farmers/farm groups. 
Department to frame rules and 
regulations on contract 
conditions and other 
formalities.  
Department to identify suitable 
locations/crops and 
farmers/farmer groups to form 
workable direct marketing 
arrangements.  
All crops Formation of labour banks and 
other schemes like „green 
army‟ in all districts for 
addressing labour shortage.  
Department of Agriculture; 
Department of Labour; Local 
self-government bodies. 
Labour banks to be operated at 
panchayat level. Latest ICT 
tools and applications may be 
utilized for proper information 
management and networking.  
Field crops (paddy, pulses, Promotion of collective Department of Agriculture; The Department to co-ordinate 
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tuber crops) / vegetables farming Kudumbasree and other self- 
help groups operating in the 
state; Padasekhara samitis; Co-
operative banks, Co-operative 
marketing societies. 
with SHGs, Padasekhara 
samitis and other local bodies 
to popularize collective 
farming. Provision of credit, 
seeds and other inputs to be 
ensured in a co-ordinated 
manner. 
Coconut, paddy Effective implementation of 
MSP in coconut (copra) and 
paddy with timely payments.  
Department of Agriculture; Co-
operative banks, Co-operative 
marketing societies. 
Department to co-ordinate 
procurements and make timely 
payment of procurement price 
to farmers. The marketing 
societies to enhance provisions 
for storing and processing of 
procured produce in 
collaboration with 
CONSUMERFED, 
SUPPLYCO and other 
marketing bodies.  
All crops Setting up of custom hiring 
centres at panchayat level to 
increase mechanization of 
agricultural operations.  
Department of Agriculture; The 
Kerala Agro Industries 
Corporation Limited (KAICL); 
Co-operative banks, Local self-
government bodies. 
The department to facilitate 
setting up of custom hiring 
centres at Panchayat level with 
active participation of 
interested entrepreneurs. 
KAICL to oversee the process 
with technical and logistic 
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backstopping. The hiring 
centres also to provide repair 
and maintenance services.  
All crops Promotion of use of Kisan 
Credit Cards (KCC) among 
farmers; Rationalize credit 
subsidies presently provided 
through agricultural gold loans 
to control misuse.  
Department of Agriculture; 
NABARD, Co-operative banks, 
RRBs, other commercial banks. 
Various banks to undertake 
awareness campaigns to 
increase the coverage of KCCs.   
All crops Operationalizing the Kerala 
Land Licensing (Right to user) 
Bill for better land utilization 
for agriculture. 
Department of Agriculture To develop and implement 
workable frameworks for 
licensing leasing for 
agricultural activities.  
Crops / livestock / fishery Starting producer companies 
for promising crops and 
enterprises with appropriate 
integration of processing, value 
addition and marketing 
components. Initial state 
support in form of a promoting 
body under the government is 
necessary to provide all 
financial and logistic support 
till the company attains break 
Department of 
Agriculture/Animal 
Husbandry/Fisheries; KVKs, 
Public sector undertakings, 
Farmer co-operatives, 
NABARD, Co-operative banks, 
RRBs, other commercial banks. 
Identification of promising 
crops/enterprises; Identification 
of appropriate promoting 
bodies under the state/central 
government; Registration of 
producer company with support 
from local groups/farmers 
organizations; development of 
value addition and marketing 
strategies. 
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even.  
Crops / livestock / fishery Encouraging rural youth / 
women to initiate start-ups in 
agro-based processing/ services 
related to agricultural 
implements, agro-chemicals, 
seed production, certification, 
etc. 
Department of 
Agriculture/Animal 
Husbandry/Fisheries; KAU, 
KVASU, KUFOS, Other 
technical universities 
Department to start incubation 
centres for youth/women for 
facilitating establishment of 
agro-allied start-ups in 
promising areas with technical 
support from KAU and other 
technical universities.  
Crops / livestock / fishery Enhancing insurance coverage 
for farmers, livestock, 
fishermen and fishing 
vessels/other assets.  
Department of 
Agriculture/Animal 
Husbandry/Fisheries; Public 
sector insurance companies, 
Private insurance companies. 
Widening insurance coverage 
through measures such as 
bundling insurance with credit, 
launching micro-insurance 
programmes, deployment of 
field level insurance agents, 
developing affordable 
insurance schemes for 
fishermen and fish farmers, 
involvement of NGOs, co-
operatives and other local 
bodies for insurance 
administration, leveraging ICT 
applications for settling 
insurance claims, etc.  
Crops / livestock / fishery Crop stewardship programs/ Department of Department to co-ordinate with 
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Rapid action teams as service 
providers for technological 
solutions in agriculture, 
integrated farming systems, 
animal husbandry and fishery; 
Encouraging start-ups in 
extension delivery. 
Agriculture/Animal 
Husbandry/Fisheries; Research 
institutes; KVKs; ATIC; 
ATMA 
research institutes, KVKs and 
other extension service delivery 
bodies to form  Crop 
stewardship teams/ Rapid 
action teams for effective lab-
to-land technology transfer and 
other service delivery.  
Fisheries/ Aquaculture Establishment of satellite seed 
production centres for making 
available sufficient quantity of 
good quality fish seeds and to 
minimize dependence on 
imports from other states and 
other clandestine channels.  
Department of Fisheries; 
Central and state research 
institutes/KUFOS/ other 
Universities/KVKs/Local self-
governments. 
Establishment of 
hatcheries/seed production 
units; Formation of aquaculture 
task force at Panchayat levels 
for setting up satellite seed 
production centres. Technology 
to be sourced from research 
institutes/universities.  
Fisheries/ Aquaculture Leasing policies for brackish 
water/inland/open sea cage 
farming to facilitate rapid 
expansion of cage culture. 
Department of Fisheries; Local 
self-governments. 
Leasing policies to be framed 
considering the existing 
rules/regulations applicable to 
coastal /inland areas and 
facilitate single window 
clearance. 
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9. Conclusions and Summary Recommendations 
As much as Kerala‟s natural resource endowments and socio-economic characteristics are 
distinct from that of the rest of the country, its problems and prospects in agriculture too are 
divergent from others. The absolute predominance of marginal and small farmers involved in 
crop production, livestock rearing and fishery are demanding small-farm solutions to the day-to-
day problems of farming. Considering this, this report presents a multi-pronged strategy to 
sustainably enhance incomes of farmers in the state. The task calls for comprehensive 
optimization of all factors of production besides integration of promising options such as 
production of high-yielding seeds/planting materials responsive to inputs, arresting the area 
decline under major crops through localized initiatives; strengthening agricultural research, 
education and extension to leverage technological advancements; emphasis on vertical 
intensification of farming for higher yields from limited area; improving farm mechanization; 
adopting resource conservation technologies; stress on organic farming and agro-processing; 
developing value chains for better market linkages and promoting trade; boosting collective 
farming and micro-enterprises in agriculture; better coverage of farm insurance; strengthening 
agricultural marketing system; labor solutions to address its shortage; measures to ensure food 
safety; and other future thrust areas like strengthening agricultural statistics, developing livestock 
feed supply chains, promoting entrepreneurship in fishery and aquaculture and efficient 
governance for successful implementation of various government programs. 
In addition to the broad requirements mentioned above, some of the specific measures in 
this context include replacing costly human labour with machinery, improving collateral income 
from specialized practices like bee keeping, mushroom production, product diversification and 
value addition and adopting the most professional approaches in marketing.  Organic farming 
and branded organic produce could increase farm gate revenues on a farmer cluster basis. 
Linking incentives to production could be another option on the part of planners and policy 
makers. Assuring realistic pricing structure of produce, credit linking at subsidized rates, and 
above all, farmer centric budget that takes care of reduced price of inputs and assured better 
returns of produce will serve as an impetus for not only for doubling the production but also 
sustained growth. Special emphasis is given to adopt scientific farming practices with due regard 
to the physiographic and agro-ecological characteristics of various regions and the niche crops 
grown. It is to be noted that, the strategic development framework portrayed above has a strong 
emphasis on productivity enhancement and quality improvement. To conclude, the future of 
Kerala agriculture would depend considerably on how the scarce resources of the state are put 
into best use and the way in which a judicious balance between the competing sectors is 
achieved. Ideally, such a situation can be achieved when all factors of production and integration 
of agriculture and allied forms of activities are combined in the best possible manner. 
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Annexure 1: Technological interventions for Doubling Farmers’ Income in Kerala 
Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
Strategy 1: Productivity Enhancement  
Field crops: Paddy 
 
 Location specific high yielding varieties &specialty rice 
High yielding medium and short duration varieties 
released from the different research stations and for 
specific situations could be suitably used with support 
from State Department of Agriculture for seed production 
and distribution. 
 Establishment of seed production units for large scale 
production certified HYV seeds.  
 Popularising scientific upland rice production 
technology. 
 Modifying the crop geometry by paired row planning of 
upland rice and utilizing inter spaces for growing crops 
like cowpea, millets, vegetables  
 Popularizing suitable rice based cropping system viz., 
Rice-Rice-Pulses/Vegetables/ Oil seeds, Rice- cassava, 
Rice- sweet potato etc. for each agroclimatic zone. 
 Promotion of organic production package of rice 
especially in njavara, basmati etc. for export. 
New improved HYV 
include Uma, Jyothi, 
Kanchana, Aishwarya, 
Anaswara, Ahalya, 
Harsha, Manupriya, 
VTL-7. 
Specialty rice 
varieties: Jeerakassala, 
Gandhakassala 
(aromatic), 
Kalladiyaran (drought 
resistant), Chovvaryan 
(salinity tolerant), 
Edavaka (pest 
resistant), Chenthadi 
(flood tolerant), 
Veliyan (drought and 
flood tolerant). 
Traditional varieties: 
Kalldiyaran, Adukkan. 
Varieties suitable for 
mid-land and 
lowlands. 
 
 
Aromatic and 
medicinal varieties 
are specially suited 
for upland districts 
such as Waynad and 
Idukki. 
Salinity tolerant 
varieties are 
promising in 
pokkali/kole/kaipad 
regions in mid-land 
and low land 
districts.  
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
Field crops: Pulses 
and oil seeds 
 Adoption of high yielding varieties of pulses and 
oilseeds suited to each locality and situation 
 Timely availability of good quality rhizobium culture 
for compulsory seed inoculation of pulses before 
sowing. 
 Productivity enhancement by adopting scientific 
irrigation schedule based on IW/CPE ratio, moisture 
depletion approach and critical growth stages. 
 Revival and intensification of sesamum cultivation in 
the Onattukara tract. 
 
Cowpea: 
Kanakamany, 
Anaswara, 
Krishnamani, 
Pournami (for summer 
rice fallows) and 
Shubra (as summer 
rice fallows of 
southern Kerala and 
Sreya and Hridya in 
summer rice fallows 
of Onattukara). 
Black gram: Syama, 
Sumanjana, T-9, CO-
2, TAUI (partially 
shaded). 
Green gram: 
PusaBaisakhi, CO-2 
and Pusa 8973. 
Horse gram: CO-1, 
Pattambi Local, Ak-21 
and Ak-42. 
Groundnut: Sneha, 
Mid-lands and low 
land districts such as 
Palakkad, 
Malappuram and 
Ernakulam. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
Snigdha 
Sesamame: 
Kayamkulam 1, 
Tilottama, Thilathara. 
Field crops: Tuber 
crops 
 Adoption of released or locally accepted high yielding 
varieties of tuber crops 
 Promotion of soil test based integrated nutrient 
management utilizing the service in the soil testing 
laboratories and Krishi bhavan. 
 Retaining only two shoots in opposite direction by 
removing excess ones at 30 DAP. 
 Plant vine cuttings of 20-30 cm length from middle and 
top of vines 
 Adopting minisett technology for yams 
 Providing organic mulch to colocasia. 
Tapioca varieties: 
Sreevijaya and 
Sreeathidya (hybrids), 
Sreejaya (early 
maturing), Sreesahya 
(drought tolerant), 
Sreeprabha and H-165 
and H-226. 
Yam: Indu,  
Coleus: Suphala. 
All three regions. 
Main growing 
districts are 
Thiruvananthapuram, 
Kollam, Idukki, 
Pathanamthitta and 
Malappuram.  
Plantation Crops: 
Coconut 
Improved coconut varieties 
Crop improvement research, through evaluation and 
utilization of coconut genetic resources in the country, has 
resulted in the development of several improved varieties, 
through mass selection and hybridization approaches. Till 
date, about 20 improved varieties of coconut, including six 
high yielding hybrids, have been released by ICAR-
CPCRI coconut 
varieties 
Chowghat Orange 
Dwarf, Kalpasree, 
Kalpa Jyothi, Kalpa 
Surya, Kalparaksha, 
Chandra Kalpa, 
All three regions.  
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
CPCRI for cultivation in India. These includes tall, dwarf 
and hybrid varieties and varieties for tender nut, ball 
copra, dual purpose varieties suitable for tender nut and 
copra production in different parts of India and also 
varieties resistant/tolerant to root (wilt) disease, moisture 
stress tolerance, and varieties for ornamental purpose. 
Economic aspects: Traditional or local varieties in 
coconut yield up to 9000 Kg/ha of husked nuts and 15 kg 
copra/palm that is 2.6 tonnes of copra/ha/year. Improved 
varieties have the potential to give yield up to 15000 
Kg/ha of husked nuts and 25 kg copra/palm that is 4.4 
tonnes of copra/ha/year. By cultivating improved varieties, 
farmer can realise an additional 6000 Kg/ha of husked nuts 
or an additional 10 kg of copra/palm that is 1.8 tonnes of 
copra/ha/year (70% increase in production). 
At the present value of Rs. 70,000/- per tonne of copra, the 
additional income is approximately rupees 1.3 lakhs per 
annum per hectare. (72% increase in income). 
Kerachandra, 
KalpaPratibha, 
KalpaDhenu, 
KalpaMitra, 
Kalpatharu, 
KeraKeralam, 
KalpaHaritha, 
KalpaShatabti, 
Chandra Sankara, 
Chandra Laksha, 
KeraSankara, 
KalpaSankara, 
KalpaSreshta  
 
Replanting old and senile palms with high yielding 
hybrids 
Old and senile palms in Kerala which account for the 
major area under cultivation is low in productivity.  A 
comprehensive strategy to replant in a phased manner 
with HY hybrids developed at KAU like KeraSree, 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
KeraSoubhagya, Kera Ganga, Laksha Ganga and Ananda 
Ganga is core theme. Expected yield return is to the tune 
120 nuts / palms under good management practices. 
Comprehensive Coconut Care Package of KAU 
 Soil test based nutrient management plans for the 
crop as well as the intercrops.   
 The status of major secondary and micronutrient 
status have to be examined and recommendations 
are to be formulated.  
 Strategies for improving soil organic matter status 
and better soil health. Integrated nutrient 
management plans for the system.  
 Encouraging intercrops and mixed crops in 
scientific manner to effectively harvest the solar 
radiation. 
 Water saving irrigation and nutrient management 
plans. 
 Development of comprehensive farming models 
suited to small, marginal and large scale farms. 
Studies conducted at ORARS, Kayamkulam have revealed 
that even in the hot spot „root wilt‟ affected areas the yield 
increased from 14-44 nuts/palm/year. 
  
Plantation Crops: Improved arecanut varieties 
CPCRI arecanut All three regions. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
Arecanut Improvement of arecanut through evaluation and 
utilization of genetic resources in the country has resulted 
in the development of improved varieties, through 
selection and hybridization. Till date, about 9 improved 
varieties and two hybrids of arecanut have been released 
by ICAR-CPCRI for cultivation in India. These include 
tall, semi-tall and dwarf varieties, suitable for dry kernel 
yield, tendernut yield as well as dual purpose. 
Economic aspects: The improved varieties are capable of 
producing 4.5 tonnes of dry kernel/ha/year.Traditional or 
local varieties in arecanut yield up to 2600 kg dry 
kernel/ha/year. Improved varieties have the potential to 
give yield up to 5200 kg/ha/year of dry kernel. By 
cultivating improved varieties, farmer can realise an 
additional 2000 kg dry kernel/ha/year (about 80% increase 
in production). 
At the present value of Rs. 2,00,000/- per tonne of dry 
kernel, the additional income is approximately Rs. 5.0 
lakhs per annum per hectare. (180-190% increase in 
income). 
varieties 
Mohitnagar, 
Swarnamangala, 
Nalbari, Shatamangala 
 
 
Nutrient and water management in arecanut 
Arecanut responds to application of nutrients and water. 
The crop cannot be grown without water. The decrease in 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
water resources is a concern in the cultivation of arecanut. 
Studies conducted at ICAR-CPCRI has indicated that 
adoption of drip irrigation will save water and increase 
the yield of arecanut. Further application of ferilizer along 
with drip irrigation improves the use efficiency of both 
water and nutrients and increases the yield. Thus savings 
in input and increased yield will help the farmer in 
doubling his income. 
Plantation Crops: 
Cocoa 
Improved cocoa varieties 
Cocoa improvement through selection and hybridization 
strategies for high dry bean yield, industrial value, 
tolerance to biotic and abiotic stress resulted in 
development of eight improved varieties of cocoa.  
Economic aspects: The improved varieties are capable of 
producing a minimum of 2 kg to a maximum of 4 kg dry 
bean yield per tree per year in an average management 
conditions under coconut and arecanut based cropping 
systems with medium canopy.  
1200-1800 kg dry bean yield/ ha will provide an additional 
income of Rs. 2.4- 3.6 lakhs with Rs.200/ kg dry bean 
rates. 
CPCRI Cocoa 
varieties: 
VTLCS-1 (Vittal 
Cocoa Selection- 1),  
VTLCS-2 (Vittal 
Cocoa Selection- 2),  
VTLCH-5 (Vittal 
Cocoa Hybrid- 5) 
 
Highlands of Idukki, 
Kottayam and 
Ernakulam. 
Plantation Crops: High yielding rubber hybrids:  
RRII 105, RRII 400 The midlands of 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
Rubber Clones developed by Rubber Board for planting in 
different agro-climatic regions and tolerant to all major 
diseases of rubber (Abnormal leaf fall, Colletotrichum leaf 
spot and Corynespora leaf disease).  
. 
series clones, clones 
RRII 414 and RRII 
430 are tolerant to all 
major diseases of 
rubber. 
RRII 208: This cold-
tolerant, hybrid clone 
was successfully 
developed and 
released in 2016 for 
exclusive cultivation 
in the cold-prone 
areas. 
almost all districts. 
Highest area in 
districts such as 
Kottayam, 
Ernakulam, 
Pathanamthitta, 
Malappuram, 
Kannur, Kollam and 
Thiruvanathapuram. 
Root trainer propagation technology: 
Rubber Board pioneered the customization and 
standardization of protocol for the root trainer technique 
in developing planting materials of rubber to enable mass 
production of good quality plants in nurseries. 
 
Minimum tillage and planting in small pits: 
Experiments have shown that in deep soils, rubber can be 
planted in small pits with minimum tillage operations. By 
adopting this technique, cost of initial plantation 
management can be reduced.  Apart from reducing the 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
cost, this technique will reduce soil disturbance and thus 
reduce the extent of fertile soil lost through erosion. 
 Establishment of ground covers:  
Establishing ground covers along with rubber in the 
interspaces will restrict weed growth and reduce cost of 
weed control. 
 
  
High quality of tapping, weekly tapping and controlled 
upward tapping: 
Quality standards for scientific tapping have been 
developed by Rubber Board through long term research 
carried out by RRII. Low Frequency Tapping (LFT) such 
as weekly tapping to address shortage of tappers and 
reduce cost of production without compromising yield and 
extending economic life of the trees.  
 
Economic aspects:Good quality tapping will improve 
yield anywhere between 10-30%, depending on the current 
quality of tapping. 
 
Weekly tapping will reduce taping cost by almost 50% 
compared to twice a week tapping frequency. 
Rubber Board has 
successfully adapted 
Controlled Upward 
Tapping (CUT) with 
periodic panel change 
as suited for the agro- 
climatic conditions of 
the country. 
 
Plantation crops: Tea Biclonal seed stock and high yielding clones UPASI 3/ UPASI 2, Highlands of Idukki, 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
 Exploitation of biclonal seed stock from BISS-1 to 
BSS-5 and recommened graft combination for 
infilling. 
 Ensuring adoption of high yielding clones like UPASI 
3, 8, 17, 25, 28 for new planting. 
 Planting of identified clones for problem zones. 
UPASI 3/UPASI 6 
(biclonal). 
UPASI 3, 8, 17, 25, 28 
(High yielding clones) 
 Drought prone 
areas- UPASI 2, 
UPASI 9. 
 Wind prone areas- 
UPASI 2, UPASI 
10. 
 Frost prone areas- 
UPASI 15, 16. 
Waynad, Ernakulam, 
Thiruvanathapuram 
and Kollam.  
Production of quality planting materials 
Adopting vegetative propagation with one leaf and 
internodal cutting with axillary bud; from a periodic shoot 
from pruned tea bush. 
Adopting hedge system of planting 
 Training techniques like centering for arresting apical 
dominance, to prevent growth of   axillary bud. 
Premature pruning at the end of 5 years at a height of 
45cm above ground level. 
 Maintaining a pruning cycle of 4 years is low and mid 
elevation areas and 5 years for fields in high elevation 
areas. Advocate tipping, where 4 leaves and a bud 
constitute the budding material. 
Plantation crops: 
Coffee 
Production of quality plants materials 
 Planting of improved varieties combining high yield 
and rust resistant and semi dwarf stature and good 
quality beans like Cauvery, CxR hybrids. 
 Highlands of Idukki, 
Waynad, and 
Palakkad.  
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
 Use of basket nurseries for raising quality planting 
materials 
 Advocate plant protection measures against brown 
eye spot in nursery. 
Plantation crops: 
Cashew  
Planting of soft wood grafts of improved varieties. 
Soft wood grafts have been identified as the best planting 
material for realizing maximum and consistent yield. 
Cultivation of high yielding varieties is the most 
important step in improving productivity in cashew.  Use 
of improved varieties with bold nuts, good kernel size of 
first grade quality, high shelling percentage and with very 
high yield can lead to high returns from cashew 
plantations.   
Hybrids like Priyanka, 
Dhana and Poornima. 
Midlands of Kannur, 
Kasargode, Kollam, 
Palkkad, 
Malappuram, 
Kozhikode. 
Development of High density orchards 
Adoption of High Density Planting with 625 tress/ha at a 
spacing of 4m x 4m proved to be better than normal 
density of planting with 170-180 trees/ha, at spacing of 
7.5mx7.5m , for realizing maximum production in the 
initial years of cashew plantation.  This can be brought to 
the normal density by selective felling or can be managed 
by regular pruning and fertilizer application. 
Spices: Black pepper Improved varieties 
Improved varieties in pepper can improve yield levels and 
reduce cost of production thereby enhancing farm 
IISR Black pepper - 
IISR Thevam,IISR 
Shakthi, IISR 
Uplands and 
midlands of almost 
all districts. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
income. The varietal technology adoption needs to be 
strengthened through facilitation of access and 
availability of planting material across the state. Some of 
the varieties in spice crops and their varietal 
characteristics are given below. 
 
Girimunda, IISR 
Malabar Excel 
KAU varieties: 
Varieties for open 
condition- Panniyur 1, 
2, 3 Vijay 
Partially shaded 
situation – Panniyur 5, 
8 Sreekara, Subhakara 
High altitude – 
Panniyur 9, For 
disease prone areas- 
Panniyur 8, Panniyur 
5 
For drought prone 
areas Panniyur 5, 8. 
Scientific management practices 
Prophylactic plant protection measures, Shade regulation, 
Timely and adequate manuring, Moisture conservation 
measures, Open precision farming, Timely under planting 
and replanting, Grafted planting materials. 
Post-harvest practices: Cleanliness during harvesting, 
threshing, drying and storage, Avoiding contact with 
chemicals, soil and other contaminants during harvest, 
drying and storage. 
Spices: Cardamom Location specific varieties: Improved and high yielding 
varieties, varieties suitable for drought prone areas.  
Varieties PV 2 and 
Njallani Green Gold 
suited to Idukki 
district 
Malabar types like 
TDK 4, ICRI- 1, 
ICRI-5, ICRI- 6 are 
suited for drought 
Highlands of Idukki, 
Wayanad and 
Palakkad. 
Selection of appropriate planting material:  
In Kerala where viral diseases are not a problem, 
vegetative propagules can be used for planting. 
Rapid clonal multiplication: 
Closer spacing and good management practices, Easy and 
cheap method 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
prone areas 
ICRI- 7 for Wayanad 
Spices: Ginger Use of high yielding varieties Varieties like IISR 
Varada, Athira, 
Karthika, 
AswathyVarada, 
Rejatha, Mahima are 
high yielding varieties 
with good quality 
Highlands and 
midlands of 
Wayanad, Idukki, 
Palakkad, Kollam 
and Pathanamthitta. 
Good cultural practices:  
Weeding, Manuring, Earthing up, Providing drainage, 
Seed treatment in storage, Timely application of plant 
protection agents, Rouging 
Ginger transplanting: Preparation of protray plants reduces 
planting material requirement, Can prepare off season 
planting material 
Spices: Turmeric Use of high yielding varieties with high curcumin: 
Varieties with curcumin more than 5% fetches the 
premium in the market 
 
Varieties like Kanthi, 
Sobha, sona, Varna, 
Sudarshana, IISR 
Prabha, IISR 
Prathibha, IISR 
Alappey Supreme and 
IISR Kedaram are 
some of the varieties 
with high curcumin. 
Highlands and 
midlands of 
Wayanad, Idukki, 
Palakkad, 
Kozhikode, Kollam 
and Eranakulam. Use of turmeric transplants: 
Use of protrays reduces the requirement of planting 
material, Reduces seed loss in storage, Establishes well in 
the field, Resulting in higher yield. 
 
Fruits: Banana 
 
 
Use of new high yielding varieties: Tolerant to Eumusae 
leaf spot, pseudostem borer and suitable for annual 
cropping. 
Varieties: 
Grand Naine, 
Yangambi km5, Big 
Midlands and 
lowlands of all 
districts. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
Large scale production and popularization of tissue 
culture banana seedlings; Virus indexing of  TC plants:  
Virus indexing of TC banana is a technology for banana 
bunchy top virus (BBTV), banana bract mosaic virus 
(BBrMV), cucumber mosaic virus (CMV) and banana 
streak virus (BSV) are the four viruses infecting banana. 
Zero to eight percent incidence of viral diseases was 
observed across Kerala. Serological (ELISA) and 
molecular (PCR) methods have been standardized for the 
detection of all banana viruses. The cost of serological 
indexing is Rs. 150 per sample for 3 viruses and 
molecular indexing is Rs 200 per sample for one DNA 
virus and Rs. 300 per sample for one RNA virus. This 
will save an economic loss of Rs. One lakh per hectare. 
Ebanga, Manjeri 
Nendran II, Attu 
Nendran. 
Organic nutrient schedule in Nendran: 
The technology involves the application of FYM 10 kg/ 
plant + Neem cake 1.25 kg/ plant + vermicompost 5 kg/ 
plant + wood ash 1.75 kg/ plant + bioagents/ biofertilizers 
(AMF 25g/pt + Azospirillum 50g/pt + PSB 50g/pt + T. 
Harzianum 50g/pt) along with triple green manuring with 
cowpea can give a comparable yield as that of chemical 
fertilizer. FYM, neem cake and biofertilizers/ bioagents to 
be applied as basal, while the time of application of 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
vermicompost is at 3MAP and wood ash at 5 MAP. In 
Kerala, about 10 % of banana cultivators turned to 
organic farming considering the positive impact of 
organic cultivation practices. 
Biological control:  
Using Entomopathogenic Nematodes (EPN) for the 
biological control of major weevil pests of banana. 
Fruits: Pineapple 
 
Promotion of pineapple hybrid: 
The pineapple hybrid, Amritha, has the distinction of 
being the first  pineapple hybrid developed  in the country, 
which is an excellent table variety, reputed for its 
sweetness, high sugar content and low acidity, serving as 
an acceptable alternative to the ruling commercial  variety, 
Mauritius, in fruit yield and quality, for the entire 
commercial pineapple growers of the state. 
 Highlands and 
midlands of 
Eranakulam, 
Kottayam and 
Idukki. 
Alternate sources of planting material: 
The finding that apart from suckers, rooted slips and 
rooted crowns can be successfully used as alternative 
source of planting materials in Mauritius variety of 
pineapple, is rapidly catching up with the pineapple 
growers of the state, who are facing acute shortage of 
planting materials, in view of the rapid area expansion 
taking place, in the crop. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
High density planting:  
Standardizing the spacing of pineapple as 45 cm between 
rows and 30 cm between plants within a row has 
contributed to adoption of high density planting in the 
crop and its feasibility as an intercrop in rubber 
plantations, facilitating one paired row of pineapple 
between two rows of rubber, impacting 75-80 per cent 
rubber growers of the state. 
Induction of uniform flowering 
Technology developed at the centre, for inducing uniform 
flowering in the crop, guaranteeing marketable fruit yield 
and regulation of crop harvest to suit market needs, enjoys 
cent per cent adoption among commercial pineapple 
growers of the state. 
 
Vegetable crops  Production and supply of quality disease free planting 
material in pot trays in a soil less medium, compared of 
coir pith, vermiculite, pectite in the ratio 3:1:1 in major 
commercial vegetable crops, including cool season 
vegetables. 
 Demonstration and popularization of graft technology 
for solanaceous crops like tomato, brinjal and chilli by 
grafting high yielding hybrids with remarkable fruit size 
but susceptible to bacterial wilt grafted with resistant 
HYVs 
Vegetable Cowpea: 
Vellayani Jyothika, 
Vyjayanthi, Lola, 
Bhagyalakshmi, 
Kairali. 
Chilli: Jwalamukhi, 
Ujjwala, Vellayani 
Midlands and 
lowlands of all 
districts. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
rootstocks. 
 Advocating open precision farming in Okra, cucumber, 
chilli, brinjal, tomato, employing plastic mulching and 
fertigation has more than doubled the income realized 
from these farms through high productivity and 
addressing the problem of scarcity of labour force 
effectively. 
 Adoption of good agricultural practices by integrating 
organic as well as synthetic nutrient resources for 
optimizing productivity of vegetables is imperative in 
commercial farming  
 Practicing protected cultivation in poly houses for 
export oriented crops like salad cucumber as well as 
self-pollinated crops like trailing cowpea results in 
substantial increase in income generation potential of 
the farmer 
 Need based application of target specific molecules of 
new generation chemicals has proved to be effective in 
controlling major  groups of pests affecting vegetables 
like sucking pests, borers, white flies, mealy bugs 
jassids, etc. and diseases like downy mildew, powdery 
mildew, fruit rot, anthracnose and leaf spot diseases 
 Use of repellants like reflecting ribbons for warding off 
birds and pheromone traps like culure traps fruit flies of 
Athulya. 
Tomato: Vellayanai 
Vijay, Mukthi, Sakthi. 
Brinjal: Neelima, 
Haritha, Shwetha, 
Surya. 
Okra: Manjima, 
Anjika. 
Bitter gourd: Priya, 
Preethi, Priyanka, 
Arka Harit. 
Snake gourd: 
Kaumudi, Baby, TA 
19. 
Amaranthus: Kannara 
Local, Arun, Mohini, 
CO-1, CO-2, CO-3. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
cucurbits, are ecologically safe and effective methods of 
control 
 Biocontrol agents have revolutionized crop protection 
strategies in vegetables. Fungal antagonists like 
Beauveria and Verticillium are effective against 
lepidopteran and sucking pests respectively both as a 
preventive measure and for control in initial stages of 
infection. 
Cool season 
vegetables: Cabbage, 
Cauliflower, Potato, 
Garlic, Carrot, 
Beetroot, Radish  
Identification and popularization of location-specific 
improved varieties 
Presently, farmers in the highlands are not much aware of 
the improved varieties which necessitate popularization of 
high yielding cool season vegetable varieties for 
widespread cultivation.  
Cabbage: September, 
Pusa drum head, 
golden acre, Kaveri 
Cauliflower: Pusa 
early synthetic, 
Himani, Swati. 
Carrot: Pusa Kesar, 
Pusa Meghali 
Beetroot: Detroit Dark 
Read, Imperator,  
Radish: Japanese 
white, Arka Nishant, 
Pusa Reshmi. 
Potato: Kufri Jyothi, 
Kufri Muthu, 
Kufri Dewa. 
Highlands of Idukki. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
Garlic: Ooty 1, G50 
Other general 
strategies for yield 
enhancement in crops 
 Improving water use efficiency by proper lining of 
channels and reducing runoff in the field by proper 
leveling.  
 Economize water use by adopting phasic stress 
irrigation schedule -instead of 5cm continuous 
submergence, maintain 5cm water during critical 
phases of crop growth and maintenance of moisture 
from saturation to field capacity during other stages. 
 Fertigation and foliar application of nutrients for yield 
enhancement of major crops of Kerala. 
 Soil Test Based Site specific, Crop Specific Nutrient 
Management for enhanced returns. 
 Improving Productivity in Homestead farming with 
optimal use of waste and nutrients. 
 Soil   health management to measure increase 
productivity and net returns and ecosystem security 
 Use of biocontrol agents Pseudomonas, Trichoderma, 
Beauveria, Metarrhizium, Verticillium, Trichocards, 
pheromone traps etc. for reduction in the use of  
chemical insecticides, leading to „safe to eat food‟ and 
reduced residues of toxic chemicals in the 
environment. 
 Plant growth promoting rhizobacteria (PGPR) for 
 Applicable in all 
three regions 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
black pepper and ginger. 
 Crop specific micronutrient mixtures for spices (Black 
pepper, Ginger, Turmeric). 
 Ensuring availability of required farm machinery to 
farmers at required time - Strengthen/ introduce the 
agro machinery repositories, as and where required 
and co-ordinate the working of these repositories – 
Introduce new machinery to meet the emerging 
demands 
 Precision farming techniques to be adopted in farm 
mechanisation – use of advanced and precise 
machinery for specific operations, integration of the 
PFTs such as GIS, GPS etc to farm machinery 
operation and to ensure proper farm machinery 
management – for increasing profits. A model may be 
established at the SAUs for further development. 
Integrated Farming 
Systems (IFS) 
 Homestead based IFS – Coconut + other trees; 
Multistoried cropping (pepper+ teak+ mango+ jack); 
kitchen garden; poultry unit + vermicompost unit + 
cow; Terrace garden+ water harvesting. 
 Coconut based IFS – Coconut + border planting; 
multi-storied cropping interspace of tree crops+ 
additional area; cow. 
 Applicable mainly in 
mid-lands and low-
lands. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
 Rice-based IFS in wetlands: Popularizing suitable rice 
based cropping system viz., Rice-Rice-
Pulses/Vegetables/ Oil seeds, Rice- cassava, Rice- 
sweet potato etc. for each agroclimatic zone. 
 Introduction of profitable and proven rotational 
cropping practices like Rice- prawn, Rice- fresh water 
fish etc. in suitable locations 
 Integration of suitable and profitable enterprises viz., 
fishery, duckery, piggery, livestock rearing, apiary etc. 
along with rice cultivation, for each agro-climatic 
zone.  
Below sea level 
farming in Kuttanad 
 Adoption of coconut + one rice +one fish model in 
kuttanad ecosystem. 
 Promotion of pokkali farming. 
 Cage farming of brackish water fish species.  
Technologies 
available with 
International Research 
& Training center for 
Below Sea Level 
Farming , Kuttanad 
Lowlands of 
Eranakulam, 
Alappuzha, Thrissur 
and Kannur. 
Livestock:  
Dairy 
Promotion of two cent one cow concept 
The average milk yield of dairy cattle in the state per 
animal per day is estimated to be 9.11 liters. This is 
against the estimated potential of 11-12 liters per 
crossbred animal per day. Deficiency in quantity and 
quality of the feed and fodder resources is the main 
reason for the decrease in milk yield. Hence improving 
The technical 
programme for 
Tumbukiza” model is 
available with Kerala 
Veterinary and 
Animal Sciences 
University, Pookode. 
All regions. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
the feed base is of prime importance in enhancing the 
production of the animals and to improve the income of 
the farmers. The deficit in fodder requirement of the state 
is 40% and the quality of the fodder is poor in nutritional 
values.  For supporting the dairy production system 
intensive fodder cultivation is proposed through 
“Tumbukiza” model, meaning to put into a hole. It is a 
method of fodder cultivation followed in African 
countries for intensive cultivation of fodder through 
optimum resource utilization and overcoming the lacunae 
in the conventional cultivation practice of hybrid Napier 
fodder. 
Economic aspects: Harvesting can be done once in 60 
days and the yield from one pit will be at least 15kg. 
Harvesting of fodder from two pits will be sufficient for 
feeding one cow with 30 kg fodder (6kg dry matter) that 
will ensure 60% of daily dry matter requirement of the 
animal yielding 10 litres of milk per day. 
The expected total yield: 15 kg x 64 pits x 250 cent x 6 
harvest = 1440 t/ha 
Total yield from two cents   = 11,520 kg. 
 
 
Enhancing the productivity through scientific feeding 
and ration balancing 
The technical 
programme is 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
Ration balancing as the name indicates is a process by 
which level of various nutrients from available feed 
resources is balanced to meet the animal‟s nutrient 
requirements for maintenance and production. The 
different steps in ration balancing include  
 Assessing nutrient status of the animals 
 Assessing the chemical composition of the locally 
available feed stuffs 
 Assessing the nutrient requirement of the animal 
 Formulating least cost ration with available feed 
resources 
available with Kerala 
Veterinary and 
Animal Sciences 
University, Pookode. 
 
 Establishing calf nurseries in various livestock farms 
Raising healthy high producing crossbred heifers as 
replacement stock is essential forthe sustainability of the 
dairy sector in Kerala. However, the current calf rearing 
practices prevailing in the state are characterized by poor 
selection and breeding, lack of scientific management, 
inadequate feeding of colostrum and milk, unavailability 
and high cost of calf starter/ feed, low growth rate, poor 
disease resistance, infertility and higher mortality rate.  
These factors necessitate the design and promotion of calf 
nurseries suitable to the state. A strategy for selection, 
scientific breeding by assisted reproductive technologies 
like super ovulation, ovum pick up, in-vitro fertilization 
The technical 
programme is 
available with Kerala 
Veterinary and 
Animal Sciences 
University, Pookode. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
and embryo transfer technology and other scientific 
management practices are the need of the hour as it is very 
important for the viability of crossbred calves/heifers/ 
salvaged bull calves. Scientific management practices 
need to be adopted for the enhanced growth and 
performance of elite heifers/ salvaged bull calves. 
 
Livestock: Poultry Improved poultry rearing techniques 
Supply of parent stock chicks to improve the productivity 
of farmer stock as well as supply of day-old commercial 
chicks to farmers are important strategies to be undertaken 
on a larger scale in order to augment farmer income. 
Technologies 
available with 
KVASU. 
 
Promotion of high-tech layer farming 
High-tech cages designed specifically to grow improved 
layer varieties that integrates automatic feeding and 
watering systems and convenient waste disposal systems. 
Promising layer varieties suitable for back yard or roof 
top poultry rearing include Athulya (white leghorn) and 
BV 380 that yield more than 300 eggs per annum. 
Livestock: Meat (pig, 
buffalo, goat) 
Improved meat production techniques 
Farming animals for meat production is the most profitable 
and risk free venture in the animal husbandry sector. The 
following action programmes may be undertaken under 
Technologies 
available with 
KVASU. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
the leadership of KVASU: 
 Maintenance of good quality breeding stock to 
progressive farmers to establish certified satellite 
breeding units. 
 Following standard operating protocols for breeding 
and fattening units    
 The certified units to provide good quality fattening 
young ones to farmers. 
 Meat technology unit to make arrangements to buy 
back the adult fattening stock from the certified units. 
 Training progressive farmers on scientific feeding 
andmanagement practices. 
Livestock: Other 
general strategies 
Timely prevention and diagnosis of animal diseases 
Livestock disease management can reduce disease through 
improved animal husbandry practices. These include: 
controlled breeding, controlling entry to farm lots, and 
quarantining sick animals and through developing and 
improving antibiotics, vaccines and diagnostic tools, 
evaluation of ethno-therapeutic options, and vector control 
techniques.  Livestock disease management is made up of 
two key components viz., prevention (biosecurity) 
measures in susceptible herds and adoption of control 
measures taken once infection occurs.  Some priority areas 
Technologies 
available with 
KVASU. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
include: 
 Prevention and control of mastitis 
 Prevention and control of parasitic infestations-
both internal and external 
 Immunization and seromonitoring 
 Rapid Diagnosis 
Aquaculture Genetically improved fish seeds  
Conventional tilapia used for present farming attains 
marketable size of 200 gm by one year, but the 
Genetically Improved Farmed Tilapia (GIFT) attains the 
same size within four months. Using the seeds of GIFT, 
farmers can make two crops in a year thereby enhancing 
their income prospects.   
Improved fish seeds 
like GIFT Tilapia, 
Jayanti Rohu and 
Amur carp. Breeding 
and rearing 
technologies available 
with KUFOS, 
Panangad. 
 
All regions. 
Nutritional management in fish culture 
The use of species specific feed can enhance fish growth. 
This enables farmers to take two crops per year.  
Re-circulatory Aquaculture System (RAS) 
Diversification of aquaculture from conventional to Re-
circulatory Aquaculture System (RAS) has the potential 
to enhance the productivity by multiple times. Such a 
shift is suitable for land scarce state like Kerala, where the 
limited area can be utilized converting into RAS-based 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
aquaculture. 
Marine Fisheries Intensification of deep sea fishing 
Deep resources such as oceanic squid, oceanic tuna, tuna-
like fishes, non-conventional resources which is estimated 
to be 2.08 lakh tonnes can be sustainably exploited. 
Introducing m@krishi service 
The portal, m@krishi launched by CMFRI in partnership 
with INCOIS, Hyderabad and Tata Consultancy Service 
(TCS) for the fishermen of Maharashtra is an excellent 
example which can be emulated in Kerala. Based on a 
survey conducted by the CMFRI at Maharashtra coast, it is 
estimated that adoption of m@krishi service has resulted 
in 30-40 per cent increase in fish catch and 30 per cent 
saving in fuel costs and increase in fishing revenues by 40-
50 per cent.  
Modernizing fishing fleet 
Enhancing the efficiency of existing fishing fleet through 
suitable conversion and up-gradation together with 
introduction of improved crafts and gears could increase 
profitability of marine fishing. Low-cost fuel-efficient and 
solar power-operated fishing vessels designed and 
developed by ICAR-CIFT together with improved fishing 
 
Technologies are 
available with ICAR-
CMFRI and ICAR-
CIFT which are 
different stages of 
commercialization/ 
popularization. 
All coastal districts. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
gears such as juvenile excluder, semi-pelagic trawl system, 
short-body shrimp trawl and cut-away top belly shrimp 
trawl could help the fishers in efficient use of inputs and 
thereby cut costs.  
Piloting of Vessel Monitoring System (VMS) 
VMS is a promising application of space technology 
which could ensure efficient fishing operations besides 
warranting fool proof monitoring, controlling and 
surveillance (MCS) as well as enhanced security across the 
coastline.  
Mariculture Green Mussel (Perna viridis) farming Technology  
Open sea green mussel (Perna viridis) farming has been 
developed during the 1970s by CMFRI. The farming 
technology was successfully demonstrated in the coastal 
waters and estuaries of India with community participation 
and is now being taken up as a small-scale commercial 
venture in the various estuaries of Kerala, Tamil Nadu & 
Maharashtra. Taking Kerala as a model, mussel culture 
was taken up in other coastal states of India. 
CMFRI has 
transferred the 
technology to the 
mussel farmers in 
Kerala and Karnataka 
and has the potential 
to increase farmers‟ 
income by around 15-
20%. 
 
All coastal districts. 
Edible oyster  (Crassostrea madrasensis) farming 
technology 
Edible oyster farming has been developed by CMFRI and 
demonstrated in the coastal waters and estuaries of India 
The technology is 
transferred to 
Fishermen 
Cooperative 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
with community participation. The technology is taken up 
by several coastal farmers as a livelihood avenue. 
 
Federations/ 
Corporations of 
Kerala and has the 
potential to enhance 
farmers‟ income by 
10-15%. 
Cage culture for fish production (Species : Pompano, 
Sea bass, Red snapper, Cobia, Mullets, Groupers) 
Open sea cage farming is a promising venture which offers 
the fishers a chance for optimally utilizing the existing 
water resources. By integrating the cage culture system 
into the aquatic ecosystem, the carrying capacity per unit 
area is optimized because the free flow of current brings in 
fresh supply of water and removes metabolic wastes and 
excess feed. Thus economically speaking, cage culture is a 
low impact farming practice with high economic returns. 
 
 
 
 
 
 
 
 
CMFRI has developed 
two different versions 
of indigenously 
fabricated 6 m 
diameter cages 
suitable for different 
locations in India. The 
present innovation 
describes a cage 
culture device for 
open sea fish farming 
in HDPE and GI 
cages. Make: high 
density polyethylene 
(HDPE) cage and 
epoxy coated 
galvanized iron (GI) 
cage of 6 m diameter, 
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available 
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120 cm height, 6 m 
depth equipped with a 
main cage hanging 
rope, hook for top 
rope, and multiple side 
ropes. 
 Nursery rearing of foodfishes (Speceis : Cobia, 
pompano, grouper, seabass) 
Nursery rearing is an important aspect in finfish farming. 
Rearing of juveniles obtained from hatcheries to stocking 
size in nurseries ensures maximum survival of fishes in the 
farming system and thus maximizes the profit of farmers. 
The nursery rearing could be carried for a period of 10 
weeks in order to achieve very good survival in grow-out 
phase.  
 
Technology available 
with CMFRI.  
Larval rearing of marine ornamental Fishes 
Marine ornamental seed production is a lucrative 
business, and an environmentally sound alternative to 
harvesting them from their reef habitat. CMFRI achieved 
breakthrough in developing a package of technologies on 
broodstock development, captive breeding and larval 
rearing. 
CMFRI has the 
technology for 17 
species of marine 
ornamental fishes 
(Clown fishes 7, 
Damsels 9 and Dotty 
backs 1). Clown 
fishes: 7 species: True 
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Regions where 
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percula/ clown 
anemone fish, 
(Amphiprion percula) 
Tomato clown (A. 
frenatus), Sebae 
clown, false clown 
Maroon clown / Spine 
cheek anemone fish, 
Orange anemone fish, 
and Clarkii clown; 
damsels fishes : 9 
species : Blue damsel, 
Striped damsel, Three 
spot damsel, Peacock 
Damsel, Yellow tail 
damsel, Green 
chromis, Filamentous 
tail damsel, One spot 
damsel and Sapphire 
devil). 
 Technology for Production of Image pearls/Designer 
pearls 
The principle behind the technology is to utilize the ability 
of the pearl oyster to coat any foreign object implanted in 
Technology available 
with CMFRI. 
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Domain Actionable points / Strategies Specific technologies 
available 
Regions where 
applicable 
the shell cavity with nacre (layers of pearl). This 
technology is simpler than conventional approach and is 
eco-friendly. Each image can be sold for a price ranging 
from Rs. 500 to 5000 depending on the quality, size, 
colour etc., resulting in better profits than spherical pearls. 
Cost of production of nuclei used for implantation is 
cheaper than spherical nuclei, which are imported at 
present. This technology will improve the social and 
economic status of weaker section of the society like 
fishermen, gold smiths and will develop allied small scale 
industries like pearl nuclei production units, pearl 
extraction and processing units. 
 
Strategy 2: Utilizing 
waste lands/fallow 
lands for enhancing 
production 
 Re-cultivation of fallow lands.  
 Reclamation of degraded lands.  
 Terrace and contour making in difficult terrain lands 
for arable purpose. 
 Adoption of soil conservation measures and 
installation of bunds and other artificial structures to 
check erosion. 
 Growing cover crops in sloppy areas. 
 Consolidation of fragmented holdings. 
 Restricting conversion of farm lands for commercial 
purposes. 
 All regions. 
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Strategy 3: Promoting 
Climate Smart 
Agriculture (CSA) 
 Identifying and diagnosing impacts of climate change 
with reference to specific crops and local conditions. 
 Managing landscapes for improving sustainability, 
building resilience and mitigating adverse impacts. 
 Water management at watershed and river basin for 
minimizing vulnerability of production systems.   
 Promotion and extension of improved technologies 
i.e., seed, integrated nutrient management (INM) 
including micronutrients, soil amendments, integrated 
pest management (IPM), input use efficiency and 
resource conservation technologies along with capacity 
building of the farmers/extension functionaries.  
 Demonstration and popularization of heat and salt tolerant 
crop varieties, promotion of micro-irrigation system, 
etc. 
 Training of extension functionaries/farmers on climate 
change adaptation and mitigation practices. 
Technologies 
available with KAU 
All regions 
 
 
 
 
 
 
